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ABSTRACT 


COMEL is a communications oriented war game develooed by 
ape Joint Telecommunications Staff Officers’ Course at 
Keesler AFB. The war game has been automated to run on a 
VAX/VMS comouter. The program allows computer assisted olay 
of the game usina a manual gameboard. 

The game has two portionss an Acquisition Phase and_= an 
Osoerations Phase. In the Acquisition Phase, players budget 
for research and develooments, manufacturing, ourchaser, and 
operations and maintenance of communications and electronic 
equioment for a Joint Task Force (JTF). In the Qoerations 
Phase, PDlavers allocate the available communications and 
electronic equipment to unitss physical locations, or 
soecial missions and then direct the employment of the'‘units 
and equioment in a war game. 

The orogqrams are written in structured FORTRAN 77, with 
extensive comments and external documentation, so that they 
can be read, understood, nodifiedre, and exoanded oy those 


with limited programming experience. 
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IT. BACKGROUND 


Communications Electronics War (COMEL) was develooed as 
@ manual war game in 198e by students at the Joint 
Telecommunications Systems Staff Officers Course (TSSOC) at 
Keesler Air Force Base, Mississioni. The goals of the game 
were to "integrate selected objectives of TSSOC into a 
Single exercise" and to give an understanding of "the 
complexities of joint communications systems acquisition and 
Emamming. (Ref. 1) 

The basic conceot of the qame was develooeqd by MYVajor 
James L. Parrine and other TSSOC faculty members. Their 


concept called for a Game based on the assumption that 


"operational forces are only as effective as the comm 
supporting them." [Ref. 1] Their  anitial concept was 
Primarily concerned with acquisition. Each team was to 
begin the game year with aiven ooerational communications 
systems. The teams would have researches acquisitions and 
intelligence decisions to make with limited resources. 
Subsequent turns would represent budaet years. Random 
events would by entered into the game via "Gimme a Break” 
and "Awshucks" cards. The initial concept called for the 


development of an objective eavaluation criteria to determine 


the aqame winner. 





The conceot was further refinea to inelude a combat 
phase with faculty members as cantro'lers and evaluators. 
Preliminary desiqn goals were defined and given tothe 
students. 

The manual game was then cesiaqned bv three students as 
their major oeroject for the course. Credit for the game 
design goes to Captain Matt Downing (USA), Captain Milbert 
Grabowiecki CUSAF), and Canotainr John Ortman (USAF). They 
designed nost of the manual gQame materials that were used in 
develooing this thesis and the computer version of COMEL. 
Ist Lt Diana Younassr who has been involved in the evolution 
of the manual game, orovided additional materials. 

The goal of this thesis was to develop a comouter 
version of COMEL to incoroorate most of the features of the 
manual version and to allow later 2xpansion of the aame. 
The comouter version was desianed in two portions. Robert 


¥ 


Allgood desiaqned the contro! modu!??ss and the Acauisition 
Phase modules; Katherine Rowe designed the Ooerations Phase 
modules. The two portions were tnan combined to form a 
Single game. The comouter version is resident in the C2 
Wargaming and Research Laboratory (22 NARLAB) at the Naval 
Postgraduate School (NPS) and can be modified for use at 
TSSOC when a computer facility is available. 4 detailed 
User's Manual and Maintenance Manual have been written and 


are attached as aopendices to this tnesis. The seriots of 


these manuals are also available througn the Ce NARLAB. 





IIT. GAME CONCEPT AND MODELS 


A. GAME OVERVIEW 

COMEL is logically divided into an Acquisition Phase and 
an Operations Phase. Each of these ohases progresses 
through a series of turns. The turn for Acquisition is a 
budget year and for Operations 18 a game step of 
aoproximately one day. 

The Umpire has comolete control of the sequence of 
events in COMEL The qame can be run at the convenience of 
the players involved. The Acquisition Phase can be played 
in one session and the Operations Phase started during a 
seperate session, or the Ovnerations Phase can be set to 
Start automatically should the war occur (by orogram control 
or by the Umpire's decision). The Umcire can stoo olay of 
the qame at the beginning of any turn. Nhen COMEL is 
stopped in this manner, the Umoire may save the aame_ files 
in one of the save areas set aside for this ourpose. The 
Umpire and olayers will then have the opportunity to 
continue the game at some later time. 

During the initialization of COMEL, the olavers- must 
coordinate closely with the Umotire, to ensure proper 


Synmchronizatione Players do not have any further input 





effecting the administration of the aames, which is under 
Umoire control. 

Data files are available for a default game that is 
based on the manua} version of UOMEL. Ey substituting 
alternate files the Umpire can change the Scenario. 
Detailed instructions on oreparing alternate files are 
included tn the Maintenance Manual. 

The models used in COMEL will be diseusseci only oriefly 
in this thesis since they are explained ir detail in the 


attached Users' and Maintenance Manuals. 


Pee eCOUISITION PHASE 

The Acquisition Phase of COMEL snmouts give the olavers 
an aporeciation of the complexities, in terms of time, 
moneyr, and magnitude of decisions ‘nivolved, mn the 
procurement of svstems to fulfill mission def:ciencies. 

All systems have life cycies.{Ref. “"}] In tarms of the 
Acquisition model used in COMEL, a evstem will begin its 
life cycle as soon aS money iS apnlied in research and 
development (R+0) or, for systems not requiring R+t0, when 
money is aoplied to manufacturing for deployment (M+D). 
some systems may already be in the life cycle process when 
the Acquisition Phase starts, if already in the tnventory 
mma ooerating. 

Systems that can be acquired fit into five genera! 


categories: 


10 





Pee GFOUNG communications systems (CHF, VLF, tactical, 
Satellite ground terminalSs and linewof-sSight systems) 

be Communications satellites 

ce Intelligence satellites 

G. Electronic warfare systems 

e. Special systems (AWACS, airborne command oosts, and 
antiwsatellite weapons). 

There are actually three phases of the system life 
cycler the planning oeriod, the acquisition period, and the 
use period (the Ooerations Phase of COMEL). The planning 
period begins prior to the start of the computer portion of 
COMEL and continues throughout the qame. 

Before the game begins, olayers should be given basic 
scenario descriontions. (The default game includes CONPLANS 
anc Commander's Planning Guidance which are included as 
attachments to the Users' Manual) They also need lists of 
combat units and available electronic systems. The olayers 
should decide in advance what systems they need to acquire 
to meet the threat. Planning continues throughout the 
Acquisition Phase as olayers react to budget constraints and 
intelligence. 

The Acquisition Phase includes all those ste#os necessary 
to design, test and evaluate, produce, and install the 
Planned systems. The stages in Acaquisition can include 
normal Research and Development (R+0), accelerated Research 


and Develooment (AR+0), Manufacturing for Deployment (M+D), 





normal Operation and Maintenance (3+M} and Reauced Operation 
and Maintenance (RO+M). All the above steps require annual 
budget money to be committed. There are also some 
intermediate steps that come between the stens listed above. 
After (R+0) the system enters a state called Finished 
Research and Develooment (FR#tD). Players sbdligate money to 
move systems in this state into MtD (fas well as those 
systems not requiring R+0). When systems finish Mt, they 
become available for purchase and can be nlaced in an 
operating status. However, due to the hiah cost o f 
maintaining toolingr a system may disappear “rom a “eady to 
mepoucht status if not orocured the year ave ao | es In 
which case, that system would have to oe started from 


Scratch again. The life cycle is oictured in Figure l. 
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Paroiiive 1 


As with the acquisition of any rea! world systems, the 
budget ncaa emaror “factor in most decisions, nee at. 
unlimited budget, one could procure everything availaole and 
the decision orocess would be simple. In COMEL the Umpire 
acts as the budgeting authority for the olayers (ie, 


Conaress or OOD). Each year the players are allocated a 


le 





budget that, given an appropriate acquisition strategy, 
Shouitd permit the development within a few years of enough 
Ssyst#ns to meet the orojyected threat. The olavers’ then 
allocate their budget amonq the current systems in OM, 
Systems under M+D, and the RtD programs. War can occur any 
time after year twos the probability of war is low in year 
two and increases each year thereafter. The player has to 
oatance the threat of war the next year against more 
effective systems that require several years to bring 
rhrough the acquisition stages. The budqet given the player 
mav tot be enough to attain all the player's orocurement 
clans. The olayers then must orioritize and make tradeoffs 
to decide which systems are most essential to the mission. 
The player may save money by placing systems in reduced OFM 
or ov Scraoning certain existing systems. 

The oplaver should remember that there 1S an oopoNeNnt who 
eventually will test the acquisition decisions made. The 
Olavér may gain an advantage by ourchasina intelligence from 
the Umoire. Intelligence may enable the olayer to take 
advantage of what the opoonent is doing. As with any 
intelligence systemr information obtained is not oerfect and 
may be totally worthiess. It should be used to aid In a 
decision but not as the driving force. 

The last major factor in the acquisition orocess iS 
time. Each turn has a time limit; if advanced olanning was 


Not adequater decisions may be rushed. Tine is also a 
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factor when considering the years required to make a system 
available for use in the field. The plaver therefore must 
account for the time required to develop and field eauiomert 
and must decide which systems to introduce into PRe#b.~ Oy 
these, the player must decide which systems to select for 
AR+D, which to continue into MtD and OM, which to ¢cratir 
and which to defer to the future (while consigerizna the 
probability of war). 

In the Acquisition ohase, the olayer has two decision 
aids available to assist in the planning and acquisition of 
systems. These aids are a forecast of budget requirements 
and a force orojection. Both are forecasts for the nent 
five years. The budget forecast oredicts costs for 
continued develooment, purchaser, and operation sf systens 
mmereeare currently in the field or in acauisition. The 
force projection consists of two graphic presentations, one 
Summarizes technical Parameters of systems under davelooment 
and In operation, the second shows a force assessment based 
on the wetahted averaaqe of the technical dSaranetars. A 
further descriotion of these routines can be found "nn the 
Users’ Manual. 

The final stage of the system life cycle is the use 
eeriod: The actual operation of the system. fFhis 1S the 
point in COMEL where the Acquisition Phase ends and the 


Qoerations Phase begins. 
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C. OPERATIONS PHASE 

The Ooerations Phase allows the players to test their 
acquisition dec'sions in stimulated combat. At the beginning 
of the Goerstions Phase, the Players allocate the systems 
they omurcrhased to combat: units or fixed locations. 
Throughout the war game, the players make decisions 
affecting the operations of their electronic systems and 
combat units. ~“hrough the communications, mobilitys and 
combat modeis, the acquisition and allocation decisions that 
the players made are reflected in the conduct of the battle. 

The war game oits two Joint Task Forces (JTFs) against 
each other in a race to gain control of key objectives on a 
hex map. The default game scenario has the Red and Green 
forces deployed in allied countries, Blue and Yellow. The 
Read and Graen forces are trying to gain control of valuaodle 
mineral reserves and the port facilities in a neutral 
countrys Utopia, 

i. Comnunications Models 

The communications models used in COMEL are based on 

a measure called C3 Effectiveness (Cor Effectancy). This 
value is 3 “measure of the overall ability of a 
communications system to support the mission of the unit it 
memmassigned to." (Ref. 1] The C3 Effectiveness (C3E) in the 
manual game is a oroduct of reliability, flexibility, and 
oderability of an electronic system or a communications link 


Cincluding both ends of the link). In the default version 


iS 





of the comouter game, C3E is also a product of sreiiability, 
flexibility, and ooerabilitys however, for communications 
systems the square root of the product is used to reoresent 
the C3E of one end of a communications link, sinca the two 
ends of a communications link are treated secarateiy in 
calculations of connectivity. 

The designers of the gQame define these three vaiues a5 
follows (Ref. 1): 

ae "Reliability coefficient: A system's ability ta 
remain ooerational and oerform according to snecifications.” 

b. "Flexibility coefficient: <A system's ability ‘tc 
accommodate various traffic fluctuations and orocedurs! 
changes based on operational crises.” 

co “Operability coefficient: A measure of the esse 
with which a system can be understood, ooerateds ani 
maintained by those trained to do so.” 

Each of these measures is exoressed aS a <cGetima'’ 
between zero and one. Only the resulting product, CSE, ‘*¢ 
actually used in the game models. 

The C3E of communications systems is used tc compute 
three measures of connectivity. These orogram varianles-e 
NCACON, CS3EXT, and INTC3, are assigned values from zero to 
one. NCACON is a measure of the ability of the JTF 
headquarters to contact the National Command Authority 
(NCA). C3EXT is a measure of the ability of a unit to 


contact their JTFHQ. INTC3 is the measure of aeunit's 





internal, tactical communications. These three measures of 
connectivity are used throughout the game as the orobdability 
that necessary information can be vassed from one level of 
command toc another, 

The C3E value of other electronic equipnent,s, such as 
electronic warfare systemS, 1S used to represent the 
Drobability tract the system will satisfy tts mission. 

Other tecknical datas, such as ranae, comoatibility, 
mobilitysr and satellite beam width, are modeled directly in 
the game. 

Cc. Movement Model 

Movement of units 18 based on an optimum path 
routine and movement points (mobility). The players inout 
Gems (destinattons) for their units. The optimum path 


Serine catculates the best oath for that tyoe of unit to 


a 


meer to reach the goals based on the terrain. Each meme x 
atona the oath will require a certain number of ooints to 
traverse; for example, open terrain requires one point, 
mountains three, movement alonaq a road takes one nalf point. 
The dats files aASE1QGn each unit a certain number of movement 
pO0iINtsS oer turn (files are created orior to game olay). 
Moss Mobility can be cut in half by p00r interna] 
communications (CINTC3). 

Durina a turns, each unit moves along the optimum 
Cath until it runs out of movement ooints, reaches its goal, 


Or comes into contact (adjacent hex) with an enemy unit. 
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When in contact with the enemy, the player can have the unit 
assume one of three defensive positions (retreat, continue 
toward its goalsr or stop in present position), or request 
goproval of an attack. Approval level for attacks is set oy 


the Umoire as Rules of Engagement (ROE). Three ROE sre 


allowed: the Umpire can reauire NCA apnvroval of all 
attacks, allow JTFHQ approval, or permit loca) uns C 
commanders to attack targets of opportunity. For exampie, 


the NCA or JTF may want to maintain attack approval 
authority to ensure that the other side initiates 
hostilities, or to coordinate the timing of a Dreemptiver 
force wide attack. 
3. Combat Models 

The combat sequence of the game models most aspects 
of the nodern, joint battlefield. inmaeare1on to Orouns 
combatr the game includes extensive air combat models, 
including interdictionrs, close air supoort, counter air, 
reconnaisancers, and tactical airlift of airborne (forces. 
Re) and forces include the JTFHQ, tactical fighter winas, 
armored briaqades, mechanized brigades, and airoorne 
brigades. Sea forces include carrier battle groups, 
amphibious task forces, and Marine forces. 

The combat models themselves are very simole, 
dependinq orimarily on computing the difference in various 
combat values (in the jinout data files) and applyina a 


random factor. The requirement for communications 


io 





connectivity and the role of electronic warfare is modeled 
in more detail. The construction of these models is 


described 1n detail In the Maintenance Manual. 


Seer itlLQUueE OF MODELS 

The three basic commurications connectivity models, 
NCACON, INTC3, and C3EXTy, are based on orobability theory 
and are only as good as the €3 Effectiveness values that are 
entered through the initial data files. The method used by 
in the nanual game and in the default comouter game to 
calculate C3E is simole, but not necessarily the most 
aopropriate method. Survivatility, soeed of transmission, 
traffic load, and cther important considerations are not 
factors used in the calculation of C3E, and vossibly should 
be included. Users mav create their own C3E values and use 
them instead of the default values. 

The effect of communications on combat is modeled 
extensively and aroropriatelys however there are still some 
occasions in the game when connectivity should be a3 factor 
but checks are not included. More could be added easily. 
Time deiays are not directly nodeled in the game; however, 
Since the time steo of the Opnerations Phase of the game is a 
whole dayr time delays would be difficult to model. 

The role of the Airborne Command Post in comodat is 
minimized in the game. it. s only role 18 as a 


communications relay. There is no use of the ABNCP as an 


ie 





alternate decision-making units In case of combat losses at 
the Joint Task Force Headquarters. 

The Airborne Narning and Control Aircraft acts as a 
communications relay and alSo provides advanced warning of 
air strikes. AWACS should also add to the effectiveness of 
countereair and closerair-supoort. It could alSo Drovide 
some additional téztical intelligence. 

The combat models are lowerresolutions simplistic models. 
They are based almost entirely on input combat values. 
These values should be evaluated by peoovle with combat 
experience to make sure the values for different units have 
realistic ratios. However, the simplistic models themselves 
may be sufficient, since the purpose of COMEL is to train 
communications officers, not combat operations officers. 

The implementation of the enhancements listed in Chapter 
IV could eliminate most of the known deficiencies of the 


game. 
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III. USE OF COME. 


COMEL was develooced aS a manual game to train 
communications staff officers. The computer version can be 
used for this purpose at TSSOC, in the Telecommunications 
Management curriculum at the Naval Postgraduate School 
(NPS), or wherever a compatible comeuter capability exists. 
By forming into joint staffs and discussing the advantages 
and disadvantages of various Communications systems in the 
Game scenarior, students and other communications officers 
can apply what they have !earned about systems, the 
acquisition processSr and the roi of communications in 
SuUPDOrFtINg combat. The major ‘earning experience for 
communications officers comes in discussions during the 
Acauisition Phase of the aqame ard during the first 
Operations turns while allocating the equioment to units and 
missions. The remainder of the Operations Phase serves to 
provide feedback, heloing olavers to evaluate their 
Gecisions. The combat chase also makes olaying the game 
much more interesting! 

mene students in the Command and Control! curriculum or in 
Operations Research at NPS, the game ODrovides a 
demonstration of the interrelationshio of air and land 


combat and the roles Oo f communications and electronic 
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systems. The game also provides a convenient format for 
students to learn simulation and war gaming techniques. 
Unlike most comouter war games, COMEL jis soecifically 
designed for study and modification by novice ocrogqrammers. 
Students with only a rudamentary knowledge of FORTRAN’ can 
study the construction of the models, evaluate and criticize 
them, and try to improve them. 

The Acauisition Phase of COMEL can be used to 
demonstrate some of the material learned in project 
management courses. The Acquisition Phase illustrates the 
steps in the system life cycle and qives an appreciation of 
the time necessary to Procure a system. The decisions”) and 
timing also show some of the conceots studied dealing with 
the Five Year Defense Plan and the Planningr Programming and 
Budaeting System. 

If prooerly validated (see Chaoter Vr, Section A) the 
game might be used by serious researchers to study various 
measures of effectiveness for command and control systems. 
The same scenario can be run using different measures of 
effectiveness for component systems. The relative value in 
combat of two different systems, for example an additional 
ANWACS or new HF radios, could be evaluated by giving one to 
the Red forces and one to the Green, with all other factors 
the same. Measures of effectiveness for the overall] command 
and control orocess could be evaluated by seeing how wel! 


they oredict the outcome of the game. 
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IV. RECOMMENDED ENHANCEMENTS 


The modular construction of the game lends aeeeiit to the 
addition of many enhancements which could be accomplished as 
individual or qrouop projects. This section of the thesis 
describes some but not all of the enhancements that could be 


made. 


A. VALIDATION OF OPERATIONS MODELS 
The models used in the Operations Phase and the 
numerical values assigned are primarity tnose developed for 
TSSOC's manual version of the game. if the numbers) and 
models were validated the game could be used as more than a 
training aid. The critical ooints to be validated are: 
ae The C3 effectiveness values Hor default 
communications and electronic systems. 
be The relative combat values of units, itncluding 
Qround combat value, air defense value, and various air 
combat values. 
c. The effect of terrain on communications. 
d. The effect of terrain on movement. 
e. The combat outcomes table, air defence outcomes, 


and counters-air outcomes. 





The single most critical factor in the Game 31s the C3 
effestiveness value for communications and electronics 
systems. This number, as developed by the designers of the 
game, is a direct oroduct of reliability, flexibility, and 
operability (see Chapter e, Section C). These values, if 
thev are to de used, should be verified as typical of the 
particular type of equipment. However, there may be a 
better measure of effectiveness than this product. Perhaps 
a different weiahting of the factors should be used or 
pserhaos new factors should be added. Since time delays are 
not directly modeledr, perhaps a measure of speed Ont 
transmission or speed of message oreoaration should be 
added. Different measures of effectiveness can be used for 
different systems. As long as the final CSE value is 
exoressed as a probabilitys any value may be used and the 
Same can proceed with no changes except to the initial data 
mle. 

The game models might be validated in five ways: 

ae Each individual model such as close air suoport 
or terrain effect on movement could be subjectively analyzed 
Dy experts in the field. 

be The scenario could be modified to match that of 
a higher resolution game such as the McClintoc Theater Model 
(YTM) (Ref. 3), and the final results could be compared. 

€". The scenario could be changed to match a 


historical battle of similar scope, such as the Faulk«land 
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Islands or the 1982 Lebonese conflicts, and the game result 
could be compared to the actual outcome. 

de The scenario could be cnanged to match that of a 
field exercise and the outcomes cou!d he compares, 

e. Some of the individual models could be comoared 
to real world situations. For example, a Game combat unit 
and Joint Task Force Headquarters could be aiven exactly the 
Same set of communications equioment as is available to a 
real world unit and its headquarters. The aame units could 
be set in mao terrain to match the actual situation. The 
real caoability to get messaaes from the unit to the 
headquarters could be measured through test messages and 
comoared to the qame unit's ability to communicate with 
headquarters (C3EXT). 

The validation methods described jAere esuld easily 
become the subjects of several! different theses. One thesis 
could develop and test a better method of caleutating CSE 
for the systems. In another thesiSr, a g¢ommunications 
Student could analyze the communications moce!ls, NCACON, 
INTC3, and C3EXT, and their effect on the battlefield. An 
Electronic Warfare student could analyze the EX models. A 
Command and Control or Qperations Research student with 
extensive airzland combat background could analyze the 


eenDat nodels. 
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B. GRAPHICS 

mre comouter version of COMEL still requires manual 
layout of communications networks to plan the allocation of 
equipment. A graphics Program that took the list. of 
equinoment and proposed allocations and drew the resultina 
networks would be a valuable enhancement of the game. The 
grachics program could use color to distinguish petween 
fixed 3nd mobile equipment. It could call on Subroutines 
NCACON, INTC3, and CS3EXT to calculate the overall} 
connectivity measures for each unit and disolay them so the 
olayer would know which units needed more equioment for good 
connectivity. 

The gane also requires a manual game board. The players 
and the Lmpire maintain separate mans of their view of the 
Sattiefielcd. .-A graphics program could be developed to 
display tke mao at two levels of detail. A complete map 
could show all the owned units’ locations and pernaos their 
proposed caths and any known enemy locations. A higher 
resoiution map could be called up to show hex coordinates 
and cossitbly combat values. The development of these 


grapnics features would be a thesis scope oroject. 


C. SOFTWARE CONTROL ENHANCEMENTS 
A program needs to be developed to build the system data 
and associated compatibility tables with full error checkina 


and editing capabilities built in. Interactive modules 
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eould also be designed to help the user lay out new mans or 
combat results tables. (Unit and eauinoment lists elreaady 


can be developed interactively.) 


D. ACQUISITION PHASE ENHANCEMENTS 

More decision aids need to be developed tor the 
Acquisition Phase. These could inelude a routine to 
ootimize the force effectiveness using linear proorannina 
and sensitivity analysis. The constraints would nv the 
money available and the year necessary for deoloynert. Also 
this routine could give a forecast of the budget required in 
a five year acquisition plan. 

The equipment procured in the Acauisition Phase i5 not 
Oresentliy screened against the forces to be suposorted. A 


2 and 


led 


decision aid that used the Subroutines C3EXT, INTC 
NCACON to cross check equioment versus the forces suersrted 
could show the adequacy or inadequacy Ot Oi annea 


acquisitions. 


E. OPERATIONS PHASE ENHANCEMENTS 

A history module could be developed to vorepare a orinted 
record of the game. Locations, goals, targets, combat 
Values, etc. could be derived from the blackboards = and 
formatted at the end of each player turn and at the end of 


the combat sequence. During each turn, selected status 
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seocres or player inputs could trigger matching write 
statements to the history file. 

New scenarios could be develooeds perhaos matching some 
real world situation such as the Persion Gulf. A new map 
and new unit and equipment lists could be developed to match 
the real world as closely as possible. 

New eatuioment tyoesrs, such aS laser communications, 
satellite janmers, or airborne EW, and new unit types, such 
as ground recon units, could be added to the models. 

The same already allows communications or EW equioment 
to be set ud as separate mobile detachments. A module could 
be added tc allow such a detachment to be merged pack into a 
Somoat Unit. 

Intei!iaence satellites and reconnaisance flights aqive 
the locatisnr of enemy unitse The module could be modified 
to give the tyoe of unit (perhaps only designating it as_ an 
airfields nreaqdquarters, light or heavy combat unit). The 
direction of movement could be derived from the goal or 
projected cath and indicated by an aporoximate compass 
direction. The probability of detection could be varied 
according to the terrain or a random factor. 

In a conflict situations a commander could be given’ the 
ootion to pursue an enemy unit as it retreats or moves on 


toward its goal. 
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A change in the rules of engagement is immediately and 
automatically known to both slayers. A communications creck 
between the NCA and the JTFHQ could be addega oefore the 
change would take effect. 

A new rule of engagement could be designed to alic¢w 
commanders of major unitss such as the carrier battle grour, 
to attack on their own while requiring other units to check 
with the JTFHQ. 

In the COMM!L modulesr where equipment is allocated to 
miSSiIONS aNd combat units, “idiot checks" could be addec to 
echo each choice and provide for review and revision at the 
end of the module. 

The intelligence module could be exoanded to incitae 
generals, all=source intelligence. 

A greater degree of uncertainty could be included at the 
Umpire's request by adding random "Murohy cards", as are 
used in the manual game. 

The linewofesight probability model {(LOSPRB] could b» 
modified to allow more than one relay ooint between the unit 
and the JTFHQ. 

An ECCM mode could be added for EW equioment. 

The optimum path routine and other modules could be made 
more efficient. 

Presently the lakes and rivers are not navigable. 
Changes to Subroutine PNTS could allow the amohibious task 


forces to navigate the rivers and lakes. 
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The 3i1fr reconnaisance missions and airdronos are executed 
without any counter air or air defense onpposition. These 
modules could be revised to include calls to the counter air 
module and resoiution ot air defense. 

A Logistics Phase could be added to allow systems” that 
are still im the F+D or MtD stages of Acquisition when the 
war starts to oe brought into overation during the 
Ooerations Fhase if oromer logistics olanning has been done. 


The Logistics Fhase cou d include purchase and scheduling of 


=f; 


Strategic saitriif7. Planning for maintenance could be made 


to affect avaiiabiii:ity or effectiveness of systems. 
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Ve. GAME PLAY REQUIREMENTS 


A. HARDWARE REQUIREMENTS 

COMEL was developed on a Digital Equipment Corsoration 
VAX 11/780. The operating system used is VMS. (VAX stands 
for Virtual Address Extension and VMS stands for Virtual 
Memory System.) COMEL can be run on any other system that 
supports FORTRAN=77 and has some type of command file 
executive. 

The qame requires three terminals? one for the Umoire 
and one each for the Red.and Green staffs. Because of the 
numerous displays orinted, the baud rate (sosed o f 
transmission) should be a least 1200. 

The game can be played over dial ue telephone 
connections. Telephone Modems are readily available for 
tranmission at this baud rate. If oossibler it iS more 
convenient to have dedicated terminals with cirect 
connection to the host computer (these connections) should 
also be at least 1200 baud). 

Any tyoe of terminal can be used to run the war game. 
The game is written to support terminal tyoes of a generic 
Nature. The only terminal T/O commands used are write, 
ready accept and type. There are nag unriaque commands 


soecific to a terninal type. If a hardcopy terminal 13 
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used, the paging command may waste paper since it orints 24 
blank lines. Lf a terminal supports a disolay of less’ than 


24 lines, SOme meSSaceS snd menus may be cut short. 


B. SOFTWARE REQUIREMENTS 

The VAX/VMS onoeretinrg system (Ref. 4G and 5) must be 
used to run COMEL came as written. The,software packages 
required are the VAX/VMS commzind file interoreter and VAX=-11 
FORTRAN (FORTRAN#/77) (Ref. 6 and 7). 

Conversion to other commuter systems with different 
operating systemsr but with some dialect of FORTRAN-/7, 
would require oniy minor adjustments in the oroarams (Cie, 
mostly inout/outout rautines such as open, close, type and 
accept). A majority of systems have some form of command 
file interpreter. However, the command file program would 
have to be transposed line by line to the new system because 
oT the uniqueness of commands on different operatina 
systems. 

Conversion to other computer systems with different 
operating systems and standard FORTRAN (CFORTRAN#4) would be 
@ major oroject. Standard FORTRAN does not include 


memmetructsS Such as ‘IF...THEN..-~ELSE' or ‘DO WHILE...END 0O' 


or character tyoe variables. In conversion to standard 
FORTRAN, all the orograms would nave to be checked line by 
line and rewritten wherever non=standard FORTRAN 1s used. 


While difficult, the conversion could be  accomolished. 





COMEL is written (as much as possible) in structured FORTRAN 
in a too down aoprcoach. Maintainabdility and readability 


were orime considerations in the develooment of COMEL. 


C. PHYSICAL REQUIREMENTS 

In addition to the computer requirements discussed 
above, the following ohySical materials are needed to piay 
the games: game boards with unit markers, scenario and 
mission descriotions (Operational Plans and Commander's 
Assesments used for the default QGame are attachments to the 
Users' Manual), and copies of the Users' Manual. 

COMEL iS more instructive when the Umpire, Red Players 
and Green Players are physically seperated. Therefore, tne 
game should be otayed in three seperate rooms. The Umpire 
and players should have seperate maps, since the olayers 
have complete information on their forces but only oartis! 
information on their opponents. 

Users’ Manuals should be available to the players = and 
umpire, COMEL requires that the Umpire and players have 3 
good advance knowledge of the Users!’ Manual, which descerites 
all the ootions available to the Umoire and olayers and the 
effects of each option. 

The Maintenance Manual is not essential for game olay 
Dut will be useful if anyone wants to know more about the 
models or wants to modify the game. A detailed outline of 


how che program is constructed can be found itn the 


a 





Maintenance Manuals as wel} as the basic logic of each 
module and the oOarameters usec oy each routine. Information 
desired on the comouter system can be found in one of the 
DEC Manualss the VAX/VMS Priner (Ref. 8), VAX/VMS Command 
Language Users Guide ([Ref. Sl and the VAXe1i FORTRAN 


Language Reference Manual ikef. 6). 
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1. INTRODUCTION 


mor THE GAME 

The purpose of Communications Electronic War (CUMEL) is 
to allow students in communications, command ana cantro » or 
related disciplines’ to exercise their KPowladge of 
electronic system caodabilities, the planning and enquisition 
processesrs, and the employment o f communtcations and 
electronic systems in combate Although the aanze does not 
attempt to model tne exact, reali time operation of the 
communications and electronic systems, it dees attemost to 
realistically demonstrate the effect of electronizs on the 
modern battlefield. 

This manual gives detailed instructions for cx? Unpire 
and the players to run the game.w. A Maintenance Manual ts 
also available (Apnpoendix 8B) for anyone who wishes to study 
the construction of the models or nodify the game. The main 
body of the thesis describes the »ackground, uses of the 
gQamer, and major modelsSs and proposes future enhancenents. 

The game has two phases, an Acquisition Phase and an 
QOoerations Phase. Either may be olayed separately or in 
sequence. The game may be olayed in one sitting or may be 


Saved at the end of any turn and resumed at a later time, 





In the Acquisition Phase, players budget under time 
constraints for reSearch and developments manufacturing, 
purchaser and operations of communications and electronic 
equipment for a Joint Task Force (JTF). This phase of the 
game traces the life cycle of electronic systems, as 
illustrated in Figure Al. {Ref. 6] 

In the Onerations Phase, players allocate the available 
communications and electronic equipment to units, physical 
locations, or spectal missions”) and then direct the 
endloyment of the units and equipment in a war game. The 
ware pits two aporoximately equivalent JTFs against each 
other in a race to aqain control of major and ~=Mminor 
objectives. The relative caoabilities of the two sides. are 
affected areatly by the acquisition, allocation, and 
etoloynent of their electronic eaquinoment. 

Figure 4-2 ig a simole diagram of the seauence of the 
Acquisition Phase. Figure A-3 is a diagram of one turn of 
the Qoerations Phase. Figure A-4 shows the sequence of a 
comolete, two ohase game. The initial conditions of the war 
may be changed as different maps and objectives, different 
communications and electronic systems, different unitss or 
different eaquioment lists are used. However, the basic 


sequence of the game stays the same. 
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Instead of creating a2 maDr, objectives, communications 
and electronics systems, and unit lists unique to each aame, 
a default game 1s provided. Detailed information on the 
default game may be found jin Section 2 of this manual. 
Information on game play can be found in Sections 3 and 4. 
Procedures for preparing alternate versions of the game can 


be found in the Maintenance Manual. 


meee ne PLAYERS 

COMEL has three comouter positions; the Umpire, the 
Green Player, and the Red Player. However, each position 
can and should actually be more than one person. 

The Umpire has two roles. First, the Umpire controls 
the sequence of the game by setting the time limits for each 
turn and by selecting the game version to be pslayed; tor 
example, three turns of Acquisition using the default 
communications and electronics system lists, followed by ten 
Ooerations turns using the default map but alternate unit 
lists. Second, the Umpire takes an active role in the aqame 
Play by making decisions that would normally be made at 
command levels above the JTF; for example, setting the 
annual pudget for communications and electronic systems, and 
setting the rules of engagement. The Umpire should ideally 
be more than one oerson, since aroup decision making 


discussions orovide a better learning experience. 


46 





In the Acquisition PrRase, the Red and Green Players” act 
as the C3 olanning Staffs for their respective JTFs. During 
the Operations Phase trey act as both the JTF staff and the 
direct ooerationa! commanders. Each side should ideally 
have at least six ceopie: a JTF commanders a communications 
officer, an air suoovort advisor, a naval=marine advisors and 
two or more land combat overaticns advisors (who would =  aiso 


reoresent the combat unit c3ammanders). 


1.3 THE GAMEBOARD 

The gameboard consists of a map translated into 
hexagonal divisions, hexes, IN €6 Fows and 60 columns. Each 
hex represents an area aporaximetely five miles across, and 
may be designated as either oper terrain, deserts mountains, 
woods, lake, or Sea» Rosds nay be shown running through the 
hexes, rivers flow alona borders between the hexes. Also 
located on the mad are pertranent features such as cities, 
airfields, fortS»s, minesr major industries, or oorts. The 
default mao is illustrated in Attachment Aw-1 at the end of 
So7s Manual. Precedures for preparing alternate maps are 
described in the “Maintenance Manual. 

The map numbering system is critical to Alay of the 
Game, since olayers must frequently indicate locations of 
UNItS, movement goals, targets, etc. by giving the nex 


coordinates. Hexes are numbered in rows and columns; 


a7 





the row number 1s given first and then the column number. A 


segment of a hex mao 1s shown in Figure A#5. 
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Figure A-5 


The rows seem to alternate, with even rows Staggered to 
meee right of odd rows. This results in each hex having 
either two odd coordinates, like Ly Cir two even 
coordinates, like 4,6. No hex could be numbered 4,7 since 
one number is odd and one even. Hex coordinates may be 
entered at the terminal by separating them with either 32 
blank space (3 5) or a comma (4,6). If counting hexes on 


the mapr count columns by ones and rows by twos. 
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1.4 THE GAME PIECES (SYSTEMS AND UNITS) 

The game pieces for CUOMEL consist of red and areen 
markers for the units, which are moved around the map 
manually as the game oroceeds. Symbols representing the 
equipment items may also be wsed, but that information nay 
be kept only on paper. 

Any number of units up to 19 can be entered into the game, 
but all units must be classified 3s one of eight tyoes: 

(1) Joint Task Force Headquarters (jtfha) 

weeeractical Fighter Wing (t fw) 

(3) Carrier Battle Group (cba? 

(4) Amphibious Task Force (at) 

(5S) Marine Amohibious Brigade (famph) 

(6) Armored Brigade (armor) 

(7) Mechanized Srigade (mech) 

(8) Airborne Brigade (abn) 
During the game, olayers may a1s90 establish communications 
or electronic warfare detachmenis ('relay' is used for the 
unit type in either case). 

Each unit has assigned to it certain combat values. The 
basic combat ooints of a unit, TMBTP, are a measure of its 
Ground combat capability. Eack unit also has an air defense 
capability, ADNO. Air units (tfw and cbg) have assigned 
measures of their ability to overcome enemy air defenses, 
ENV, to give close air support, CASV, anid o -conguct 


air-to-air combat, CAV. These values are al] entered as 


Oart of the initial data files. 
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The game will handle up to 49 different communications 
and electronics systems and up to a total of 99 individual 
end items of equioment. 

Any lists of communications and electronic systems can also 
be used, but each individual system must be classified as 
one of twelve types: 

(1) Tactical systems (tac) 

(2) Hiah frequency svstems (hf) 

(3) Linerofesight systems (los) 

(4) Communications satellites (sat) 

(S) Satellite ground terminals (gtsat) 

(6) Very low frequency systems (vl f) 

(7) Switches (sw) 

(8) Airborne command posts (abnco) 

(9) Airborne radar (awacs) 

(10) Electronic warfare systems (ew) 


(11) Intelligence satellites (spy) 
(12) Antiesatellite weapons (asat) 


1.5 THE DEFAULT GAME 

A default game has been developed based on the original, 
manual version of COMEL. The entire default aame may be 
Oolayed or some or all of the data files may be renlaced by 
alternate files. See the Maintenance Manual for 
instructions on building alternate files. 

eos! The Mao 

The default maps pictured in Attachment Awl, 

features Red and Green Joint Task Forces located in 
airfields and forts in two of their allied countries, Yellow 
Country and Blue Country. Between them iS a neutral 


country, Utopia. Utooia has valuable mineral resources mn 
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their Southern Minesr, which they transoort along a main 
highway and export through the Port of Utopis. Tne 
mepeetive of each task force 18 to try to again contral of 
the mines, the oort,s and the connectina highway bdefore the 
other side does. A player 1S considered to have centre] of 
a hex if a unit from that side was the last unit in the hex. 
The mines and oort are considered major objectives; the 
road is a minor objective. Between the two sides’ mt 1a) | 
locations and their objectives lie similar terrain of 
mountains, woods, deserts, and lakes. 
1.5.2 The Systems 
The default Game has thirty eight different 
communications and electronic systems of the twelve ty,ces 
listed in Paragraoh 1.4 above. These systems are listed in 
Attachment A-2 with their associated technica! and esst 
data. General descriptions of the twelve different system 
types are in Attachment A-3. 
ioe > The Units 
Each side in the default game has equivalent forces. 
The units, their initial locations, mooility,s and combat 
values are listed in Attachment A-4. 
1.5.4 The Eauipment 
The equioment lists include each tndividual end item 
acquired by a player. Two sets of default equioment lists 
are available. One set is desigqned for use in the 


Acauisition Phase and Includes avery rudimentary set of 
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older equioment. The olayers use these lists aS a base on 
which to build an adequate communications and electronic 
caoability for the projected threat. The second set. of 
default lists 1s designed for use when playing only the 
Ooerations Phese of the game. This set provides” fairly 
adequate canmahilities for the default forces. These lists 
can be found in Attachments A=#5 and A=6. 
[ees ire DJoerations Plans 

Printed Operations Pians and Commander's Planning 
Guidance are also available for the default game. These 
documents define for the players the threat and their 
objectives. They give general operational) guidelines, such 
as would be developed for real world contingency plans. 
These documents are Attachments A-7 thru AW#ld of this 


manuai. 
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Boo MMoNLConLONS AND ELECTRONIC EFFECTS 


This section of the manual discusses the C3 measures of 
effectiveness (MOEsS). Some of the measures are used by the 
clayer during the Acquisition Phase to determine the priakt 
mix of equioment to ourchase. The measures are used by the 
computer models tn the Operations Phase to compute the 
effect of communications and electronics systems on cre 


battlefield. 


Beemer en OURES OF EFFECTIVENESS 

Electronics capability in the game is based orimarily on 
@ measure called "C3 Effectiveness", which 1s a real numoer 
between 0.0 and 1.0 assigned to each communications system 
and most other electronic systems. In the default game, tne 
C3 effectiveness (C3E) is a product o f retiadilitys 
flexibility, and operability o f the System. ror 
communications systems the square root of the sroduct 1s 
then taken to reoresent the C3E of one end of a comm link. 
(See thesis Chacter II, Section C.) In alternate games other 
measures of effectiveness could be developed and used 1n the 


system data files. 
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The effectiveness 


3 system 


can be affected 


DY 


terrain. After each move the computer program checks the 
location of al! eaquisment to see iil el cmpeem Pec (ed OY 
Paprain. The affects of terrain are shown in Figure Ao-o. 
TERRAIN COMM SYSTEM 
TYPE TaC HF LOS SAT 
Open none none none none 
Desert Deqrades all systems 20% 
woods bee Degrades none none 
Ranae GW 20% 
Mountains Range Degrades Note 1 none 
i hex GW 40% 
SW 20% 
Seas/Lakes Cagtrsdes Degrades Degrades none 
(Sa 20% 15% 
Cities Dearades Degrades Degrades none 
Per Gu 4OX Sy 
SW 20% 


GW = HF in Ground Nave Oneration 
SW 2 HF in Sky Wave Overation 


Note i: LOS transmission is degraded by mountains in the 
Path. Tne modcel uses the optimum path to simulate 
linerofesiaht and checks the path for mountain hexes. 
Two of more hexes located less than three hexes from 
the unit's enci of the path will block LOS links 
completeiy. I*% the mountains are three hexes from the 
end they will degrade the link 25% 


TERRAIN EFFECTS ON COMMUNICATIONS 


Fiqure A=6 
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The effectiveness of a system may be affected by ?2neamy 
jamming. Prior to combat, the Program checks any electronic 
warfare equioment in the Electronic Countermeasures (ECM) 
mode to see if it 18 in range of any enemy communications 
mmr thot it is effective against. If so, the C3E of the 
communications equipment is muliolied by a factor of 0.75. 

Communications connectivity of units is calculated in 
three functions, based on the C3E of collocated equinoment: 

(a) INTCS3 is @ measure of a unit's ability to 
communicate internally. The value depends primarily on the 
effectiveness of the tactical communications equioment 
meemogmed to the unit. If n items of tactical equipment are 
assigned to a unit, the unit's INTCS is calculated as: 
meer = 0 () = CSEC1))*«(1 - CSEC2))*...(1 = CSE(n) DI 
The higher the internal communications value, the faster a 
uNIit can nove and the better it can fight. 

(bob) C3EXT is a measure of a unit's aoility to 
communicate with the Joint Task Force Headquarters. Links 
can be established through satellites, throuah HF (Ceitner 
ground wave or skywave dependina on range), through 
linewof-sight systems (in direct range or through one 
relay), and even through tactical systems (only at very 
close range). For a link to be effective, both the unit and 
the JTFHGQ must have compatible equioment. Some equipment 158 
comoatible only if located in the same hex or if connected 


Dy wire within the same hex. (See Attachment Aecf.) 
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maemo asic formuta for ca#iculating C3EXT is: 
C3EXT = 1 = (CISHFPROB)*(01-GTPROB)*(1-LOSPRB)*(1=TACPRB)} 
These probabiiities are products of the C3E of systems in 
the link. HFPRO6B is the srobability of an HF link, GTPROS8 
of a satellite links LOSPRS of a linerofesight links, and 
TACPRB of a tactical JI:nk. The communications links for a 
tyoical unit are shown tn Figure A-7, along with calculation 


of its C3EXT. The C3E valies are from the default game. 


“2 
ea ink 
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DIAGRAM NUMBER EQUIPMENT Gs5e 
Equioment #3 and #5 - «8b 1 - c3se = 0.787 
Equioment #e and #6 - Aftty 1 2 cSel(sky wave) = 0.608 
Equioment 41 and #7 ee sceteot = ¢ser= 0.819 


Equioment #4 - skfesat - c3e = 0.67 
Equioment #8 - tritac 2° c3e = 0.95 


meomLink Probability = #8 * #3 * #5 = 
HF Link Probability =p cee eke = . 55 | 
Satellite Link Prob. = 278 * #1 * 44 


CSEXT = 1 =£(€1-.588) (12.351) (12.4273) = 0.847 


CALCULATION OF EXTERNAL C3 EFFECTIVENESS 


Figure Ae-/7 
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(cc) NCACON igs a measure of the JTFHQ ability to 
communicate with the National Command Authority (NCA) or any 
other CONUS based unit via satellite, HF, and/or VHF links. 
Its computation is similar to C3EXT except the NCA is 
assummed to have 100% effectiveness in VLF, HF, and 
satellite around terminals. Only certain communications 
systems are comoatible with NCA systems. The olayers must 
ourchase and/or allocate communications systems effectively 
to get gooo values for all three of these communications 
measures (CINTC3, C3EXT, AND NCACON). These tnree measures 
affect many aspects of the Operations game, as <aescribed 


below. 


2.2 MOVEMENT 

A unit will not begin to move across the game map, or 
change the qoal (destination) of its movement unless ordered 
to do so by the JTFHQ. To determine whether a movement 
omeer can get to a unit, the unit's C3EXT is compared to a 
uniform (0,1) random number. 

Each unit has a basic number of movement points oer 
turn, based on the tyoe of unit (armor, infantry, 
headquarters, etc.). This movement rate is initially set in 
the data files but can be reduced by terrain; for examole, 
movement through mountains takes more ooints (3) than 
movement through open terrain (1), but roads allow faster 


movement (1/ce). The movement rate is also affected by the 
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mobility of any etectronic eaquioment the unit is carrying 
along with them. If any communications or electronic 
equioment the unit i?8 carrying has less mobility than the 
unit, the unit must slow down. Poor internal communications 
can also slow down unit movement. The INTC3 value of the 
unit 1s compared to a random number; if the random number 
is larqer the movement ooints of the unit are reduced by a 
half. (See Figure A-6 in Section 2.6 for details of the 


terrain effect on movement points.) 


moe INTELLIGENCE 

Intelligence satellite information cannot be passed to 
the JTFHQ unless there 13 connectivity from the CONUS 
(NCACON). Air reconnaissance reauires connectivity from the 


JTFHQ to the air wing (C3EXT). 


2.4 ATTACK APPROVAL 

The Umoires acting as the NCA, selects the rules. of 
engagement at the beainning of the Onerations Phase and can 
change them during the aame. There are tnree levels of 
engagement: the NCA may retain tight contro! of the war, 
may delegate authority to the JTF Commander, or may give 
control to local field commanders. For example the NCA or 
JTF may want to maintain attack approval to ensure that. the 
Otmer side initiates hostilities, or to coordinate the 


timing of a preemotive, forceswide attack. 
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The NCA does not delegate control of the anti-satellite 
weapons. If the NCA retains controls, connectivity from the 
unit involved to the JTFHQ and to the NCA is checked for 
every decision to attack, on the ground or from the air. If 
control is delegated to the JTF Commanders, only unit=JTFHQ 
connectivity is checked before an attack. If the local 
commander has controls, connectivity 18 necessary only for 
air support. 

Approval! level is determined and necessary 
communications checks made before antissatellite firings, 
interdiction missionss or ground attacks begin. (Close air 
support, air defense, and counter air missions occur only in 
conjunction with interdiction or ground attacks, and so are 


also dependent on the rules.) 


Beeeeine AIR BATTLE 

Close air support and interdiction missions require 
connectivity to the aif wing and internal communications for 
the wing. Counter air requires good internal communications 
within the air wing. If the enemy unit has AWNACS, counter 
air interceotors are warned in time to attack interdiction 
or close air supcort missions enroutes without AWACS the 
mtrercection takes place after the sunoort mission i158 


completed, 
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Counter air battles are resolved by subtracting the 
counter air values (CAV) of both sides and comparing the 
difference to a random number. An internal table, based on 


the one in Figure A=-8, determines the outcomes. 


GREEN CAV © RED CAY 


4 3 2 ! Ome = eee ee = 5 =U 


Oo }; GL GL GL GL GL Gi GL GL GL 
RN 14 - G GL GL G GL Ge GL GL 
AU ei} X - G G G GL GL Ge GL 
NM 3 $ R xX ~ - - G GL GL GL 
DB 4,5+ RL R R X x x G G GL 
fee 6 ;: RL RL RL R = * ~ X G 
MR 7 !$ RE RE RE REL P R R - X 
Se, RL RL RL RL R RL RL R - 
Dey RE REOWRE REP RE RL RL RL RL 
- Standoff; Both sides continue mission 
x Both sides abort missions ; 
R Red aborts 
G Green aborts 
RL Red aborts with attrition 
GL Green aborts with attrition 


BOUNTE? 27k RESULTS MRELE 


Grese® air Support (CAS), if not stonmed by tne counter 
air forces, Subtracts the air wing's electronic warfare 
value from the ground unit's air cefense value. The 
difference and a random number are compared using the table 
iN Figure A=9 to determine the outcome. If the CAS) mission 
1S not aborted, the ground unit's combat value is reduced py 


iO . 
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WieeCtee noe VorJUe = EW VALUE 


(Ground Unit) (Air Unit) 
| e 3 ty 5 

R 0,1 N N N N N 
A 
N Cy 5 N N N N A 
DN 
ou 4,5 N} N A A AA 
MM 

B 6,7 A A A AA AA 

E 

R 8,9 A AA AA AA AA 
N = No effect 
A = Aircraft abort mission 
AA = Ajrcrift abort with attrition 


SLReOePeNor RESULTS TABLE 


Figure A-9 


Interdiction missions also must go through counter air 
and air defense battles, as described for CAS. Lt “tive 
MISS1ON 18 NOt aborted, the ground unit's combat value is 


also reduced by 1.0. 


2.6 THE GROUND BATTLE 

Each ground unit has a certain ground combat cavability 
that may or may not have been reduced by interdiction or 
Sose air sucocort. Higher headquarters approval nay be 
meeged for a qround attack (NCACON and CSEXT). Poor 
tactical communications may decrease the ability of a_ local 


commander to direct the movement and other actions of his 
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Seees Curing the battle CINTCS3). Terrain also affects 


combat cadability as Shown tn Figure A=-10. 


MOVEMENT CCST COMBAT EFFECT 

TERRAIN TYPE IN MOBILITY POINTS TN COMBAT POINTS 

Ooen =] none 

Highway “1/2 none 

Desert -} +1 tor attacker 

Woods -¢ +! for defender 

Mountains -3 +c for defender 

Seas -1 (shios only) none 

Lakes “999 (no movement) none 

Rivers ~1 (when crossing) +i: tf defending 
behind 

Cities =i *1 for defender 


Zee @2eeeoeveeweee eeteaeeoaeeaeeae ese eeesaos Sa Bees ee eewares @eeeoewvead @ eee @ = 


TERRAIN EFECTS ON MOVEMENT AND COMBAT 


Figure A-10 


BeeELECTRONIC WARFARE 

Electronic warfare equipment may be used in two modes, 
ESM Meectromic Supcort Measures) and cCM (Electronic 
Counter Measures). In the ESM mode, it can give bearings to 
Compatible enemy emitters, as i intelliaence information, 
1nmProving Planning and local combat direction. In the ECM 
mode it can jam or deceive  susceptable communications, 


degrading the effectiveness of enemy systems. In ground 
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combat, equipment in the ESM mode can detect and possibly 
interceit or deceive enemy communications. let SO, the 
owning unit's combat ooints are increased by the EW factor 


of the equioment. 


2.8 SPERIAL EQUIPMENT 

Special equioment, such as satellites, anti-satellite 
weapons, AWACS, and Airborne Command Posts can greatly 
increas? the capabilities of the combat forces through 
intelligence, communications relays, or by degrading enemy 
capabilities. 

Comnunications satellites are of two tvoesr, those with 
one area beam and those with several soot beams. Ground 
terminals that are comoatible are always in range of area 
beam satellites. However, when using soot beam satellites, 
the players must reposition the soot beam centers so that 
the ground terminals can use the satellite. 

Intelligence satellites survey a northzsouth strio of 
the mao. The width of the strip depends on the beamwidth of 
the satellite. The columns to be surveyed can be changed 
ence each turn. The effectiveness (C3E) is less than 1004 
(there may be cloud cover or the satellite may not be 
working), but when the satellite is working it detects any 


enemy unit in the strio jit Surveys. 
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Antiesatellite weapons can only be used once, against 
either acommunications or an intelligence satellite. Only 
one weapon may be used in a turn. Each weatcon has 3 given 
C3E. If the NCA approves the use of a weapon, the C3E and a 
random number are used to determine whether the atrcack 15 
successful. 

AWACS and ABNCP operate on scheduled rotatisns. No rore 
than one of each 18S In orbit for a turn. If less thsn three 
of each were ourchased, they may not be available at all 
times. If they are availables and don't break down at the 
last minute, their orbit can be set for each turn. Frey can 
act aS communications relays and the AWACS can detect 
interdiction and close air sSuonvort attac<s and call up 


counter air to stoop them. 
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3. UMPTRE GAME PLAY 


3.1 INTRODUCTION 

This section describes COMEL from the Umopire's 
perspective and lists the oossible ootions and their 
consequences to game olay. Section 4 describes the game in 
the Same way from the Green and Red Players' oersvdective, 

ine tollowing subsections describe: 

&.e The procedure used to LOGIN on the VAX/VMS 
Semepurer and start COMEL. 

cis The steps the Umoire should follow to 
successfully setup and run various versions of COMEL. 

The Unpire is an active oarticiovant in COMEL and ~>rot 
just ar ooserver. An amount of preplanning 18S necessary to 
ensure a smooth and well run game. The Umoire should plan 
for how long the total game will take and divide the game 
turns accordingly. It might be necessary to play the game 
over a period of more than one day or at least in more than 
one session at the terminal. The Umpire is also responsible 
tor allocatina money in the Acquisition Phase and supplying 
Intelligence information. In the Operations Phase, the 
Umpire makes decisions based on Red or Green requests and 


UDON how the qame is proceeding. 
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mao settion of thie manual will discuss in detail the 
various decisions for which the Umpire is resoonsiodle. 
feet Logging In and Running COMEL 
Any terminal connected to the VAX/VMS system can 0»ba 
weed) to run COMEL. Just turn the termina! on and press the 
return key. If everything 18 IN working order, the computer 
should display the word, USERNAME: : In response to 
USERNAME s r enter the LOGIN name provided (eg, COMEL) ane 
press retufn. The computer will disolay PASSWORD. Enter 
the PASSWORD provided then press the RETURN key. lf @he 
message "User authorization failure” is disnlayeds, check ta 
see that you have the correct uSerfname and rvassword, cress 
the return and try again. 
After a successful LOGIN, the comouter will premot 
BereuUseR inout with a “3 ", 
To run COMEL, input the following item (without quotation 
marks): 
"AJCOMEL * 
Then oress the RETURN key (hereafter, <RET >), and COME. 


GAME OPTION MENU will be displayed. 


See UMPTRE OPTIONS 

The following MENU disolays the initial actions that are 
available to the Umpire at the start of each game, during 
certain stages of the olay of the gamer, and at the 


conciusion of play of each game. The Red and Green Players 
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should not be signed on at this time (Cor at least not past 
the COMEL ACRUISITION game header display describded in 


Section 4). 


COMEL WAR GAME OPTIONS 


ee wreqeegq@ee@eeeqeenqegwvweae SS @e@eue aq ® 


meenOOSE: «8 ' 


eae @Bee@eeeq@weqeeatDL) @geaedqa@aeeeqa«e ae @& 


## ACTION REQUIRED 


efeee@wa@ewe@qqaa gwee-eeeqgee¢eeqeeeqeeeqeqeaed@e@edq@eqeeeaee @eeeeeoeqdq@deaqeeaws @ @& 


NEW GAME 3: DEFALLT ODATA/EQUIPMENT FILE EMPTY 
NEW GAME : DEFALLT DATA/OPERATIONS START 
NEW GAME 3 DEFALLT DATA/ACQUISITION START 
OLD GAME ;: CONTINUE DATA/DESIGNATED SAVE AREA 
MOD GAME : TAILCR DATA FILES 


SAVE GAME 
Bemetre GAME 
eee FILE 
START GAME 
EXIT COMEL 


MDOnNCUMEWO- 


Enter ome of COMEL options in this menu. Described next 
are the effects cf each option. The ourpose of this menu 
Selection is to run COMEL, or to saver delete or modify the 
files used by thea qame. See the attached Figure (A-11) for 
the architecture of the files. 

5.2.1 Mew Games Default Data/Equipment File Emoty 

All COMEL system files are loaded with the data 
mRecesSary to run the game. The equipment list files are 
emoty,s wnich means the olayers start the Acquisition Phase 
with no existing equipment. The olayers acquire all the 
electronic equioment they need to operate the forces in the 
projected scenario. All electronic equipment will have to 
De Procured and olaced in service through the acquisition 


orocess. 
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SYSTEM BUDGET RED SEED HOLD 
INFORMATION| | HISTORY INTELLIGENCE FILE 
ACQUISITION 
PHASE 
GREEN SYSTEMS RED SYSTEM 
EQUIPMENT AVAILABLE EQUIPMENT TIMING 
LIST LIST LIST FILE 





OPERATIONS 
PHASE 





HEX COMPATIBILIT 
DATA TABLE 





ROAD RED GREEN COMBAT 

DATA UNIT UNIT OUTCOMES 
LIST LIST TABLE 

RIVER KEY 

DATA OBJECTIVES | 


SYSTEM AND 


MAP RED GREEN 
BLACKBOARD BLACKBOARD BLACKBOARD 





COMEL FILE ARCHETECTURE 


PIGURE A-Il 
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When ootion ! 1s selected and while the appropriate files 
are being loaded, the message 
SETTING UP NEW GAME: WAIT FPLEASE 
will be displayed at the terminal. 
After successfully setting up the game files, the message 
GAME FILES ARE READY [C/R] 
is displayed. FResporc by pressing <RET>. The main menu 
will then apoear ang COMEL can be run. 
3.2.2 New Game: Oefault Data/Ooerations 

All COMEL svstem f:' les are loaded with the data 
necessary to run the game starting at the Ooerations Phase. 
A sufficent set of electronic equioment has been provided to 
the Red and Green Piayers for adequate communications. 
When option 2 is selscted and while the approoriate files 
are being loaded, the nessage 
SETTING UP NEW GAME: EXTENSIVE, WAIT PLEASE 
will be displayed at the terminal. 
After successfully setting up the game files, the message 
Meee FILES ARE READY (C/R) 
16 displayed. Respond by oressing <RET>. The main menu 
will then apoear and COMEL can be run. 

3.2.3 New Game: Default Data/Acquisition Start 

The COMEL files are loaded with a standard set of 

data for games that intend to exercise the Acquisition Phase 


and the Ooerations Phase. The Acauisition Phase 1S miOG 
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mummmed: with a “clean slate" of equipment. Realistica?ly>, 
we never start orocuring for future defense needs witnout 
Neurrent defense capability”. There is always a curent 
defense capability. However, as new threats are oerceived 
and new technologies emerge, acquisition olans are develooed 
and executed to modernize forces to meet these threats. in 
this case, the Red and Green equioment files will contain a 
set of hypoothetical default eaquioment that satisfies the 
current threat scenarios. Various acquisition strategies 
can be exolored using this common starting ooint so that a 
successful stateaqy can be found that will meet the ootential 
threat (and eventual war). 

As before, the message 
SETTING UP NEW GAME: MINIMAL, WAIT PLEASE 
will be disolayed at the terminal. 
After successfully setting up the game files, the messaaqe 
SETUP FINISHED (C/R} 
1S disolayed. Respond by oressing <RET>. The main menu 
will then appear and COMEL can be run. 

3.2.4 Old Game: Continue Data/Designated Save Area 
Selecting this option will cause the following menu 


ts be disolayed: 
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' OLD GAME SELECTION ; 
CHOOSE: 4f ' 


We ENTER SAVED WAR GAME 
EXIT SAVED GAMES 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 


OOnNe MN BOW © 
ODOON A UW GSW = 


Bais option assumes that a wer game olayed earlier has been 
saved to one of these nine areas. Selecting a 202 wil] 
force an exit back to the main menu without affecting any 
COMEL files. Should a 1 througt a9 be selected, all files 
for that war game wil! be eestored to the same state they 
were in when) saved Beetious tt with the SAVE GAME option. 
After restoration, the main menu will apoear and COMEL can 
Oe run. A wait message wil! appear while files for the 
aporooriate game are being :oaded. 
3.225 Mod Game: Tailor Data Files 

Selection of ooticn =-S5= assumes a knowledge of the 
meetreation, orogram and datta flow of COMEL. Nith this 
option, the war game can be tailored to soecification at the 
mre level, That iS, a war Game can be set up with a 
different system data file than standard, or with a Red 
eQuioment file from one game and a Green equioment file from 
another game. The same electronic equioment used In one 


scenario e¢an be used in a different scenario to see what 
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changes will result in the game (ier change the MAP for the 
Ooerations Phase). There are an unlimited number of 
combinations that can be made by using this option to tailor 
files. The Thesis and Maintenance Manual should be read and 
understood prior to setting uo tailored files. 


There will be a series of self explanatory questions 


dealing with files to be used. Answer each question ‘yes 


or ‘no’. If yes, a file name will be requested. 

If no, the default for that file will be used. After files 
are set uo, 

Bao OF TAILORED FILES, (C/R} 

is displayed. Respond by pressing <RET>, The main menu 


will then aomear and COMEL can be run. 


3.2.6 Save Game 


The selection of *62 will result in the following 


menus 


meoeve GAME TO FILE } 
PeCHOOSE: #4 ’ 
#2 ENTER GAME AREA FOR SAVE 
EXIT GAME SAVE ROUTINE 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 
COMEL WAR GAME 


OOnNO NEW R Oo 
OON eT SW 


Using this options, all game files used in COMEL will = be 


Saved to one of these nine areas. Option “02 will] cause a 
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peturn to the main menu without affecting any COMEL files. 
Woe t= through *S=- will save the COMEL files prefixed with 
the SAVE GAME number Selected. the main menu will then 
aopear for further action. tihen a save file is selected, 
new versions of all files in that area are created so that 
information in old fiies is not lost. 
3.2.7 Delete Game 

A directory listing of ail} files for war game ole 
through war game -9= wiil be sisplayed at the terminal. 
After the Mpeccory listing the disolay 
fee 10 BE DELETED? (1-9) 
memonmven. Enter a <RET> to go hack to the main menu or 
enter the war game to be deleted. Then the following wil] 
be displayed: 
VERSION # (IE NUMBER AFTER 7; } 
Inout the specific version number to delete the game (1,2,3 
ec). A <ret>® with no number will result in tne main menu. 
Assuming a correct version is antered, displayed next is: 
END OF DELETE? {Y/N} 
If 'n" is entered, another game cun be deleted without first 
Peturning to the main menu. ‘y' returns directly to the 
main menu. 

5.2.8 Delete File 

A directory listing of war game files is displayed. 

Any file displayed on the terminal can be deleted by 


correctly soecifying its aqamer version *® and file name. 
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After the directory listing, 

ZemeeerO BE DELETED? (1-9) 

ig displayed. A file under that war game will be deleted, 
not the entire game. If a <RET> is entered, control will] be 
passed to the main Cae 

VERSION # (CIE, NUMBER AFTER ;] 

Inout the version numoer of the file to delete (1,2,3, etc). 
A <RET> will result IN Control passing to the main menu. 
Assuming a version 4 is entered, 

FILE? (REQUIP,RINTEL, ETC) 

Enter the file that is to be deleted. lie Sate Shel > airs 
entered, control will ve passed to the main menu. If a 
correct Game, Version and File name are entered, the next 
display will be 

mee OF DELETE? LY/N) 


Another game can be deleted if “yes" is entered. 
See START GAME 

The administrative initialization of the game 1s now 
comolete ands, with option R=, the actual COMEL war game 
CUMPTRE.FOR) now begins. IF a CONTROL Y (a panic exit) is 
entered in any module under UMPIRE control, the game will be 
Stopped, and control will ovass to the initial menu (Section 
Bee). Variables in arrays will] not be saveds out al! files 
will be at the same state they were in prior to the CONTROL 


Y Cie, only the current turn information will be lost). The 
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files can be saved or the game started acain from the 


orevious turn. 


The “R= option will disolay the following menu: 
fKwewwwemwoenewewaoewaaeetaanewaweweaeaeeaaeaeeeer ee ae X 
COMEL WAR GAME OPTIONS x 
* CHOOSE: #2 * 


*Kw@enmawoweamwwewaewetaeewaeanwaenaeeweaeaeaeeea@rwan * 


## ACTION REQUESTED 

GAME INFORMATION 

RUN ACQUISITION ONLY 

RUN OPERATIONS PHASE ONLY 
RUN COMPLETE GAME 

mai) COMEL 


mM & WW 


a4 
Ootion -l- results in game information. GQotian 222,235 #or 
“4= start the qame in the ohase or pnases selected. Since 
each phase of COMEL can require hours te slay, these options 
gQive the Umoire time management contrel ov COMEL. Also, 
COMEL can be played by groups interested ‘n Acauisition 
only,r or Ooerations only. 
Pero. i) Execution Options 

The Acquisition Phase can be storcsed at any time in 
order to enter the Operations Phase. If the Operations 
Phase is stopped, and the Acquisition Phase srerentered, no 
problems will occur unless the Operations Phase 15 
rementered. In this caser the Opoverations Phase will have to 
be Started again at turn one in order to account for the new 
data entered through Acquisition. COMEL can be exited by 


entering an Ee. 
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3.3.2 Game Information 
Game information may be selected for an overview of 
COMEL and the Umpire's role in the play of the game. 
Disolayed first iss 
ower---- weceeeeecooen= GAME INFORMATION enone nn nnn nn ee ene ne-- 
Uc to 15 lines will be disolayed at ae time, Next is 
disolayed: 


meeeeee: ENTER 0 TO EXIT 
(RANGE; 0 TO 100) 


Enter the page number to be displayed or -02- to exit this 


rautine. When -0-" 15 entered, 


Bd aee@gaeeg e@eptvaegaeeqeq@gme@zsteqeoqggGeeqGge@aqqq@q@  @eaqqq@aqqaqq@@q@dqqqgeq@dq#gqq@q@qeoeqaeqeda@«@d@edqq2 @&@ @& @& = 


(C/R) 


1¢ displayed. Now enter a <RET> to return to the menu. 


3.4 ACQUISITION PHASE CONTROL 

The Umpire is an active particinvant in COMEL and will 
have to make many decisions that can effect the outcome of 
the game. A planr or strategy, should be selected prior to 
Dlaying the aame to eStablish some mutually acceptable 
agreement as to the extent the Umpire can vary parameters 
which influence the outcome of the game. The actual effects 
of the olayers' decisions” wil! not be known until the 
Acquisition Phase is ended and the war started. Even then, 
the ultimate winner can vary depending on the olayers' 
tactics in the Operations Phase. It iS important for the 
Umpire to be consistent in use of Umpire controls to orevent 


one side from gaining an unearned advantage. 


76 





The first display that the Umoire wil) see 1S as 


follows: 


PHM HRM RK KKK KR KKM KK KREMER ERK RKAKKK KK 


* CCCC O00 M Me PEE t 
= C 0 O MM MM £E L t 
~ C 0 OewemM M EREE L * 
meeeccCC OOO MM Meee Ee et (E . 
* ~ 
® A cccc aQeag vu Umieeoooaoo Ff TITI? £ GOGO N N * 
mm AA C Q Q U lee I i I 9 O NN WN * 
PAA AAA C Q Q U UI S$ss =I i rt 0 ON NN ®* 
x A PeeeeccC QOQQ jUUU I SSSSS I T ]]eaG N N * 
i” Q ~ 
meoooS !|ITTT A GGGG EEEEE * 
S$ i AA G E . 
OS iy AAAAA G GGG EEEE *® 
2 SSSR T A A GGGG EEEEE * 
HR RK KK KKK KR IRR RRR KKK KKK KE RERRAKKERKK AK KKRRKRK KK 


Smee ENTER A 4-7 DIGIT CDO NUMBER TO BE USE AS A SEED 

FOR THE RANDOM NUMBER GENERATOR USED TO DETERMINE 

THE START OF WARS 

A seed number 18S requested for use in determining the start 
oe che war. Nar can occur at any time from year two on. 
The probability of war increases from '0.i' at the end of 
mar cr, tO a maximum of '0.9' at the end of year 9. 

Each turn of the acquisition crocess can vary in time 
MmeeOording to the Umpire’s perception of how fast action 
should take place. The turns in the Acquisition Phase 
reoresent a year in the budget process. The Umcire will see 
the display, 

ENTER LENGTH [MIN] OF TURN, OR, 202 TO STOP 


The following can be used as a guide for the turn lengths: 
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hoe MINUTES arogramewrilt mot allow for a turm of less 
than 10 minutes. 

initial acauisition year 

end year 


each additional year 


90 MINUTES 
60 MINUTES 
530 MINUTES 


If both sides finish before time 1S up, the next turn will 


begin immediately. 


3.4.1 Budget 

Prior to each game year of the Acquisition Phase, 
the Umoire 1S prompted for the amount of money the Red and 
Green teams can spend during the coming year. This money 15S 
exoressec in terms of ae ficticious denomination called 
“MEGABUCKS (4)". A normal amount that will be soent oer 
Syst¢m fer year 18S between 10°15M. Information reauests 
made by Fed or Green range from 19-20M per request. Once a 
System 18S Started in the acauisition orocess, money will be 
obliaated for that system throughout its life cycle. Voney 
wili not be obligated from the olayers budget ie eS 
particular develooment cycle is finished and that system has 
not been started in another cycle. The amount of money the 
Umotre gives each olayer will depend on the size of 
oo0eration intended. The majority of costs tn the game will 
be in the early years of acquisition as equioment is cycled 
through Research and Development (R+D) and Manufacturing for 
Deployment (M+D). Once they are in Ooeration and 
Maintenance (O+M), the budgetary needs stabilize at around 


57°15M per system, The Umpire should also rememoer Ena t an 
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additional amount of money should be allocated for vossible 
Intelligence requests. 

To helo with the requestsSs the Umoire 1S Drovided a 
budget history. This history 1S presented from year 2 on. 
It includes the previous years budgets given Red ang Green 
along with the amount of that Budget tne olayers spent. It 
also includes any budget requests made by the nlayers. The 
Umpire will see 
BUDGET HISTORY [IS AS FOLLOWS 


RED GREEN PED eG) GREEN RED 8GT GREEN 
YEAR BUDGET BUDGET USED USED REQUEST REQUEST 


= = = = ga ea@we @q @& gaweeFe Swe wa & gfaweweewq wa @ =z eeww@ea: @& @ maa Qa ow a we =_ =F «= ae er 28 & 


Mmeeou0.00 «500.00 214.00 214.00 Je C0 OO 0Co 
eeeo00.00 600.00 ore 0 Vet) C2005 S00. 


No budget history means that it 1$ game turn one, The 
Acquisition Phase is tied to the budget since all deoends on 


when an item starts RtD, MtD or OFM. 


Next the Umoire will see 


PLEASE ENTER RED TEAMS BUDGET FOR YEAR S 

then 

PLEASE ENTER GREEN TEAM BUDGET FOR YEAR s 

After the budgets are entered, that year's pudget wodate is 
complete and the program wil] continue to the 


Synchronization and control stage. 
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Recommended budgets for the default 


Figure Aeleé: 


ACQUISITION RECOMMENDED 
YEAR BUDGET 
480M 
490M 
520M 
520M 
4oQM 
480M 
4ooM 
4som 
4som 


OONCUWoWW = 


RECOMMENDED BUDGETS 


Figure A-1e2 


meee synchronization and Contro!} 


After the Umpire enters the length 


game shown mn 


of the GUrFent 


year and gives Red and Green Players a budget for the year, 


the following message will aocear 


Memeo FOR GREEN & RED...17:30:10 


The Umpire's program will remain here until 


10g OM and continue oast the header, 
following message will appear 

Meee 17331320 

This disolay will repeat every 10 seconds 
Berminal until the time alloted for that 
Orr until both olayers have completed that 


that time the Umpire will see 
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Red ane Green 


at whicn time the 


on the Umoire's 
year has expiredr 


year (Uli. At 





END YEAR 5 citmeieienlur cit > > > 0 
(C/R) 


Enter the <RET> for the intelligence uodate routine. 
3.4.3 Intelligence Uodate 

The Umpire automatically enters the intelligence 
uodate module at the end of each game vear. The Umpires 
responsibility 1s to check for Red and Green Intelliqence 
requests. The anSwers to the requests can be found by 
checking the game summary for each player. The Umpire aiso 
checks for other requests contained in the mail files. Tne 
Umpire uses the uddate mode to enter, in free former an 
answer to the olayer's requests. 

The following menu is displayed to the Umoire guring 


the intelligence update 


x wewrwraoewoeewweewewewawewaeaeewane ae ew Xx 


* INTELLIGENCE UPDATE MENU * 
x CHOOSE #42 * 


xk weaewewwwewewweweeuweweweae a @ eee x 


## ACTION REQUESTED 
RED GAME SUMMARY 
GREEN GAME SUMMARY 
heap RED MAIL 
READ GREEN MAIL 
RED Pet SRE QUEST 
GREEN INTEL REQUEST 
UPDATE RED INTEL 
UPDATE GREEN INTEL 
EXIT INTEL 


Mano SW) 


The Umpire enters ootion 1 thru 8 or €E. No intelligence 
will be provided Red and Green unless the Umoire enters 
ontion 7 or 8. The Umpire will be given a second chance to 


enter the undate after the ontion to exit 18 entered. 
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5.4.3.1 Red Game Summary or Green Game Summary: 
Qotion 1! or e enables the Umpire to review the status of the 
Red or Green Player. 


Seo eM STATUS .«.16308:54 


[YEAR 4} 


aDECISION TIME: S99 MINe 

‘ sew e went eau er eee asmeesocace= } 

' CHOOSE: FROM #24 ; 
eer TITLE 

SYSTEMS SUMMARY 

SYSTEMS DEPLOYED 

SYSTEMS IN R & D 

SYSTEMS FINISHED R&D 

SyovemMS Mek D 

SYSTEMS TO BUY 

err SYSTEMS STATUS 


Mon &WM 


c 
Exolanation of the vacious options will also be included in 
a subseauent section of the Users Manual. 

3.4.352.¢ Read Red Mail or Read Green Mail: Options 3 
and 4 disnmlay the free form input from the Red or Green 
Player to the JJmoire. Typically the mail will contain 
Questions or comments of a general nature. The olayer Aas 
not soent any rnoney to enter these questions and s0 
Substantia! information should not be supplied. 

3.4.3.3 Red Intel Request or Green Intel Reauest: 
Ootions -S= and -6= enable the Umpire to look at specific 
intelligence requests made by the Red and Green Players. 
These requests were paid for during the year that the player 
just finished. If the Umpire does not check the request, 


the players money will have spent for nothing. (The Umoire 
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may choose to give no informations ie, Murohy's Law}. Lt 
is recommended that specific questions be answered with 4 
yeSr no or maybe and that general questions be given a More 
vague answer. 

A general intelligence request means that the player 
iS asking for some general idea of what the other olayer is 
doina. Be sure to include the system name with the answer. 
(Yes, artac i IS in RtO.) Information to answer the 
questions may be obtained from options l= and =e-, Systems 
Status. An example follows: 

RRR RRR KRENEK 


meDe INTELLIGENCE REQUEST « 


RAR RRR KKK aaa Kad 
A general Intel brief is requested. 


Poreartac {| in R&D? 
RRR RRR Ka Raa KKK aa Kae KKK Kaka k 


ie? R } 

3.4.3.4 Uodate Red Intel or Update Green Intel: On 
selection of option =/= or option 78, the Umoire will see: 
ENTER RED UPDATE 
RRR KKK KKK KK KKK KKK 
RRR KKK KKK KKK KK KaKK 


END UPDATE 
(C/R] 


After the initial set of asterisks, the Umpire enters. an 
answer to Red or Green's intelligence request. The Umpire 
can enter a resoonse to a players” mail request from this 
menu selection as well. Enter a <RET> when finished to 


return to the [Intelligence Menu. 
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See eo> Exit intel: The Umpire should be certain 
that all intelligence requests are satisfied prior to 
exiting the Inteltliagence Menu. Once the Intelliqence Menu 
is exited, the next game «urn will begin. A confirmation 
will be required in order to exit. 

ees End of Current Turn 

After the Umpire exits the Intelligence Menu, the 

message 


END YEAR eles pe 08: 55 
(C/R] 


will be disolayed. The ‘Jmoire 18S exoected to enter a <RET>. 
One of two events will then hapoen. Either war occurs, or 
the next budget year begins. War will occur deoending on 
the turn and the random number returned. The later the 
year, the nore orobable it is that war will occur. or 
example, on either event, the Umoire will see 

Ir 0.200 IS LARGER THAN 0.199 THEN WAR BEGINS. 


(C/R] 


If war occurs, the Umpire will see 


Ce TEES WAR PPh yrs serseregs 


DO YOU REALLY WANT A WAR TO START2(Y/N] 
The Umpire then decides if war should start now or later. 


Should the war start, the Acquisition Phase ends. 
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3.5 OPERATIONS PHASE CONTROL 

During the Operations Phase the Umpire must keeo abresst 
of the general situation on the map, since the Umoire wil} 
be acting as National Command Authority (NCA). The Umpire 
will have a chance at the end of the movement module and the 
end of the combat module to review the unit positions, goals 
and combat values for both sides to make decisions. At the 
beginning of the first turn the Umpire must the olavers when 
to begin their turn by going beyond the Onerations Phase 
logo. (The terminal) will cue the Umpire when to do this.) 
At the beginning of each turn the Umoire also must decide 
how long the players’ turn wi!) be. 

When olaying only the Operations Phase, the Unoire must 
designate whether the Operations Phase 1s being entered for 
the first time Cin which case equipment allocation will ove 
required) or whether a game already in orogress iS being 
resumed after a ceasefire. If the Ooerations Phase 18 Deing 
entered for the first time, the Umpire wil) have the ootion 
of using the default unit lists or interactively building 
new lists. If the equioment J)ists are empty, the Umpire has 
the option of interactively buildina new equioment lists. 

3.5.1 Rules of Engaaement (ROE) 

The NCA has to decide how much freedom of action to 
allow the deployed JTF. The NCA can require personal 
approval of all attacks, allow the JTF Commander to  nake 


those decisions, or relax the rules so that the local 
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commander can attack targets of opportunity without hiaqher 
headquarters aporoval. The Umpire must set the rules of 
engagement at the beginning of the Operations Phase and can 
change them at the beginning of each turn, Nhile retaining 
approval authority, the NCA will receive messages when any 
unit wishes to attack and can obtain open communications 
channels through the JTFHQ anc up to the NCA. The NCA makes 
the attack decision and alss decides whether to cnanae the 
rules of engagement at that time. 

For examole the NCA might want to retain approval 
authority until Cm first attack oof theigqame. Once the 
shooting starts, the NCA miakt give approval authority to 
the JTF Commander. ££ counle of turns later, when tke 
fighting gets heavy, the NCA might give control to. cea 
commanders then raise the aosroval authority back higher as 
the war nears an end. 

Regardiess of ‘the rules of engagement, the NCA 
always retains approval authority for the use of 
anti-satellite weacons. 

Pyeoee ENG of War 

At the end of each turn, unless one side haS won a 
decisive victory, the Umoire must decide whether to end the 
war and whether to declare a winner. If the Umoire does not 
want to end the war, a ceasefire can be declared, the files 
Can be savedy and fightina can be resumed at a later time. 


(See Section 4.6) 
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i iba reR'S GAME 


4.1 LOGGING IN AND RUNNING COMEL 
The following subsections describe: 
ae The procedure used to LOGIN on the VAX/VMS comouter 
and start the players’ game. 
b. The steos the player should follow to successfully run 
any version of COMEL. 

The Red and Green Players (or staffs) have many actions 
to take in order to successfully run COMEL. Prenlanning is 
essential to achieve the maximum benefit from this exercise. 

The ourpose of the Acquisition Phase of COMEL is to Qive 
the players a appreciation of the comolexities of joint 
communications systems acquisition and planning. fine 
Acquisition Phase consists of those steps necessary to 
desiqn, test, and evaluate the system and to produce and 
instal] it. The following sections will enable the user of 
the systems to tailor forces with that equioment which will 
meet the anticioated threat. Figure A-153 orovides an 
Overview of the olayer options availaole during the 


Acquisition Phase. 
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START 
LOGIN 
@PLAYER 


COMEL 
HEADER 


COMEBL PLAYER OPTIONS MENU _| 
COMEL ACQUISITION STAGE HEADER | 


Vetere n UMOLRE TO START GAME | 





se -CSTART 


YES 
MAIN MENU 


1) SHOPPING LIST 

Poffo havo eSTALUS 

3) INTELLIGENCE 

4} BUDGET ANALYSIS/REQUEST 
5) PROCUREMENT 

G)y> EXIT 


1) SHOPPING LIST 3)” INTELLIGENCE 5) PROCUREMENT 
* General info * Read reports * Decision Analysis 


Serechnical info Buy systems 
meeost info Scrap systems 

* Equipment R&D acceleration 
R&D expansion 
O&M reduction 
Purchase intel/ 
Send messages 
M&D systems 

Exit procurement 
























PyeotolEMS STATUS 
Systems summary ANALYSIS/REQULS 
Systems deployed Hige year cost 
Systems in R&D | BOTeectilen 
Systems finished R&D * Enter budget 
Systems in M&D request 
systems to buy 
exit 


4) BUDGET 


* 
* 
* 
* 
* 
* 





x * 


6) Ex rr 


+ + Fe Fe He KH 


*Finished current 
acquisition turn 





PLAYER ACQUISITION OPTIONS 


P2cuURE A= 13 
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Any terminal connected to the VAX/VMS system can oe used 
cooewm COMEL. Just turn the terminal on and press the 
return key. If everything iS 1N working orders, the computer 
should display the word, USERNAME: : In response to 
USERNAME: , enter the LOGIN name provided (eg, COMEL) and 
press return.The computer will display PASSWORD. Enter the 
PASSWORD provided then oress the RETURN key, If the message 
"User authorization failure" is disolayedr check to see that 
you have the correct username and password, oress the Return 
and try again. 

After a successful LOGIN, the computer will oromot. for 
Seem ineput with a"*S *. To run COMEL, inout the following 
item (without quotation marks): 

ParLlAYER" 
Press the RETURN key (hereafter, <RET >), and the COMEL 


HEADER wil!) be disolayed. 


} BEECC 
meececcc 0000 
mcc 000000 M MA 
fc C 00 00 MM MM FEEEEEE 
eC 00 00 MMM MMM EEEEEE L 
mec cccc 00 00 MM M MM FE LL : 
BECCC 000000 MM MM EEEFEE iE 
0000 MM MM ae ee 
M M EEEEEE LL 
EEEEEEE tte 
sean te te 


YOU CAN ENTER THE CARRIAGE RETURN AT ANY TIME 
UMPIRE PERMISSION IS NOT REQUIRED 
{(C/R] 
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Gee PLAYER OPTIONS 
The first menu disolayed to the piaver is as follows 


cK wweewwrwwewwraeweanweenewereenoeoeoen 


tk COMEL PLAYER OPTIONS) « 
& CHOOSE: #48 » 


Rew eaweaewaewaweaewe eterna ewenveeeo & 


#4 ACTION REQUESTED 
GAME INFORMATION 
RED PIBAER soo? 2 


ACQUISITION PHASE ONLY 
OPERATIONS PHASE ONLY 
Borrh PHASES 

EXIT GAME 


Mon SW 


#2 

The synchronization of olayers 1S not necessary until the 
Acquisition Phase or the Operation Phase 1S entered. 
Caution should be taken in the sejiection of ohase to ensure 
the it coincides with the phase Selected vy the Umoire Cie, 
Serom 4, 5, or 6). The player will nave a second chance to 
Somrirrm the phase selected. Only the options listed in the 
menu will be acceoted. 

4.2.1 Game Information 


If Game Information is desirecre, enter ootion “w“l- to 


see 
Seeees ee 8 @ es SB B28 @ ee @ @ @ @ GAME INFORMATISN ewwaweeeeaeeeee@ @ @& == = @ @ 
Uo to 15 lines will be disolayed at a time. Next is 


displayed: 


PAGE ##;: ENTER 0 TO EXIT 
(RANGE; 0 TO 100) 


Enter the cage number to be displayed or 70" to exit this 


routine. When 2-02 is entered, 
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(C/R] 
is displayed. Now enter a <RET> to return to the menu. 
4.2.2 Preliminary Requirements 

The Red Player must enter option 2 and the Green 
Player must enter ootion 3. If both olayers select option 2 
or both select option 3, the Synchronization of the game 
cannot be accomolished. The following 1s disolayed when 
option 2 or 3 is selected. 
POUSBRE THE GREEN PLAYER. 
or 


ference THE RED PLAYER. 
(C/R] 


4.2.3 Phase Selected 
Enter option 4, 5 +» or 6 aS anpropriate after 
indicating Red or Green. These options will initiate the 
Start of the game and will proceed to the olayer's portion 
of the Acquisition or Operations Phase as aoorooriate (see 
memetions 4.3 or 4.5). 
4.2.4 End of Game 
At the end of the game the main menu wil] again be 


disolayed. Selecting option cE- will exit the olaver game. 


S25 COMEL ACQUISITION PHASE 
The initial portion of the Acquisiton Phase has deen 


entered when the following logo has been displayed. 


a 
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DO NOT ENTER THE CARRIAGE RETURN UNTIL 

meermucTED 70 OO SO BY THE UMPIRE 
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Do not proceed dast this point until told to ty the Lmoire; 
at which time enter a <RET>. When the <RET> if oressed the 
following is displayed: 

Meer iNG FOR OTHER PLAYER TO BEGIN AT...14:373:42 

The program will] remain at this point until rhe orposing 
player has also entered a <RET>. This wil} ensure that the 
Red and Green Plavers will have exactly the same amount of 


time to make decisions during the coming acquisition year. 


4.4 MAIN ACQUISITION MENU 

The purocose of the Acquisition Phase is to 4assemole a 
credible stockpile of electronic eauiopment to meet an 
enmticioated threat. The goal of the player is to procure 


those systems that will satisfy the threat forecast. 
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Always be aware of the budaet money remaining and the 


decision time left. These items are at the too of most 
disolayse When the decision time jis -0e, al} further 
entries will result im a move to the main Acquisition Menu 


go control can be oassed to the Umoire. 
An examole of the main menu of the Acquisition Phase is 
as follows: 


COMEL ACQUISITION STAGE 
[YEAR 1 3: BUDGET $ 500.0M; 
{ OBLIGATED $§ 0.0M}) 


DECISION TIME: e7 MIN 


PCHOOSE: FROM 43 ‘ 


Bee 6€6UC FL LTTLE 

SHOPPING LIST 
SroreMS STATUS 
INTELLIGENCE 

BUDGET ANALYSIS/REG 
PROCUREMENT 

EXIT ACQUISITION 


mn &WN = 


The aption selected should be entered after the ‘'?'. A 
brief description of each ootion and then a detailed 


description follows. 

1. SHOPPING LIST. A list of electronic equioment 
meeds that may be selected for further consideration by the 
acquisition orocess. 

Eee StEMS STATUS. This ootion provides a orief 
Summary of the current status of each piece of electronic 
equipment under consideration and/or development. 

3. INTELLIGENCE. If intelligence was surchased the 
previous year, that intelligence may be viewed by selectina 
Chis optione Also, intelligence ourchased orevious vears 
may be reviewed. 

4. BUDGET ANALYSIS/REQ. This option will orovide a 
five year forecast on budget requirements. A budget request 
for next year can be submitted. 
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pee FROCUREMENT. Enter this stage to buy or change 
the status of the electronic equipment. 

EF. EXIT. To exit the Acquisition Phases, use this 
option when finished with the Acquisition Phase hefcre the 
decision time has been exceeded. 


4.4.1 Shopoing List 
The following tS an abbreviated examole of a 
shopoing list of equipment that may be selected as 
candidates for acquisition. 


DECISION TIME LEFT IS 27 MINUTES AT 14:38:02 


kewwrwwrwweowwaewaewaewaewweranwwewaranwwawanananaerace a k 


x ENTER ITEM #84 /OR/ [-0-}) TO EXIT x 


Reeewwraewewwawewae ete ewewewew eee weeweaanannaewaeae X 


#4 SYSTEM PPE 44 SYSTEM fy Re 


1 artac 1 tac 11 shfe-sat_ sat 

@ artac ec tac le shfe-gt gtsat 
3 navtac 1 tac 13 vif vif 

4 navtac e tac Poeecry tac SW 

S aftac 1 tac 15 tritaceh sw 

6 aftac ec tac 16 sat 1 sat 
Perret ty i hf 17 gtesat 1 gtsat 
Bemttty ec hf 18 sat e sat 

9 wos 1 los L9wet Sat c gtsat 
19 wbs e2 los e0 sat 3 sat 
34 


selections made from the shopoing Jist will not commit 3 any 


money from the budget. This 18 only a candidate list of 
electronic equipment to  obuy. Once selected (from the 
shopping list and added to the candidate list, systems wil] 


remain on the candidate list every subsequent turn until) 
they are ourchased. 

Enter the menu number (under #4) of the system under 
consideration. A dist of further information abdout that 
System will then be made available. After each menu 


Selection the following type of information will apoear: 
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D0 YOU WANT YORE INFORMATION ON artac 1 {Y/N) 
If more information 1S not desired, just enter a "N' or a 
<RET>. An answer of ‘'Y' will display: 


GENERAL INFORMATION ABOUT: artac 1 EQUIPMENT TYPE: tae 
20Y/N) 


If answer is ‘Y' information on equipment tyoe ‘tae ' is 
displayed. 
wR K RK RK EEK KRAMER KR Ka KR KR KKK kK 


® * 
x Service Tactical Communication systems * 
x are desiqnred for internal unit comm in * 
* support of unit operations. They are * 
x comoaticle with other tactical comm x 
x systems of the same generation ® 
« & 
® x 


RRR KREK EET KRHA RRR RRR KREREREKRRAKRKKK 


meee st INFORMATION ABOUT: artac 1 


PLY/N] 
An answer of cy wil] show the specific technical 
lerormation about the system that was selected. The 


information will look (Somewhat) like the following. 


Se ese SG een POSS eQirzaesee BSeesQ eae eseaeaes Be 2 22 2 @ 2 2 O22 2 2 2 @ @ PS 


meoILITY : peor Mat REURABILITY: 0.786 
meeURTTY : eok LP Rene feeb y . 9 0..00 
NORMAL RANGE: SeNGRMAL C5 EFF Oe) 
SKIP RANGE: 0 SKIP GS Ere Oe? 
Memeo iti?Y : 0.88 ECM eee 
Merb it ITY : 0.75 ESM : 0 
Mee SAT 324M: 0 EWP : 0 


Where the technical data items mean: 


MOBILITY = The higher the number, the vrore modile the 
Olatform (Range 0 to 999). 


SECURITY = A whole number between 1 and 5S. The higher the 
Number, the more secure the system 1S and the less 
vulnerable it is to Electronic Warfare. 


SKIP = This orefix imolies SKYWAVE communications. 
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NORMAL = This orefix imolies GROUNDWAVE communicaticns. 
RANGE = The communication range in hexes. 


OPERABILITY = A measure of the ease 1n which a system can be 
understood, operated and maintained by those trained to do 
so (Range 0.0 to 1.0). 


FLEXIBILITY = A system's ability to accomodate various 
tmatfic fluctuations and orocedural changes based on 
Operational! crisis (Range 0.0 to 1.0). 


NBR SAT BEAMS = The number of sat beams that can oe sent. 
These SAT systems use narrow beams. 


RELIABILITY =- A system's ability to remain ooerationa!l and 
perform according to specifications (Range 0.0 to 1.0). 


C3 EFFECTANCY (or EFFECTIVENESS) © A measure of a systems 
probability to successfully accomplish its communications 
SupoOrt mission (Range 0.0 to 1.0). 


ECM = Electronic Counter Measures, if in effect reduces the 


C3E value of the system it jams by the amount shown (Range 
-1.0 ro 720). 


ESM = Electronic Suoport Measures, increases the combet 
meue of the friendly forces it Supoorts, but must stil! be 
directed against an appropriate eneny system (Ranae 0 ta 50. 
EW FACTOR = By subtractina the security factor of the 
enemys's system from the EW FACTOR the result gives the 
Probability of successful EW operations (Range 0 to 5). 


Next, cost and quantity information may be selected. 


COST INFORMATION ABOUT: artac 1! 
20Y/N) 


An answer of 'Y' will result in a list like the following: 
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NUMBER R80 R&D ADVANCED ADVANCED 
AVAILABLE COST TIME R&D COST R&D TIME 


ga eeweae Ss & |= = gfe gag & wee wm aSaemenaqane fF & & @{@eeqe&eegeae w® & 


4 0 0 0 0 


M&D M&D NORMAL REDUCED 
COST TIME O&M COST u&M COST 


4 1 B 4 
Next, indicate how many of this system tyoe to consider. 
ENTER NUMBER OF artac 1 YOU WISH TON CONSIDER: 


The following Summary is displayed after successfully 


entering the number of systems: 


feaeRE ARE QO artac 1 TNE TLE. 

THERE ARE 4G artac 1 MAXIMUM, 

meuewoULD LIKE TO ADD AN ADDITIONAL a, 
4 artac i ADREO. 

BecCcESS 

(C/R] 


or if not entirely successful 


INVENTORY WAS LESS THAN NUMBER DESIRED, 
YOU WERE GIVEN WHAT WAS AVAILABLE. 
(C/R] 
The shopoina crocedure may be reveated as many times as 
necessary im order to start oprocurement of necessary 
electronic eauioment to meet the threat. 
4.4.2 Systems Status 
Ootion =2- from the main menu provides the player 
and Umoire the opportunity to review the Status of 


electronic equioment on filee The following menu lists the 


current options. 
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eee” STATUS...149:51325 


fers 5 5SO00.0M LEFT TO SPEND: $ 286.0M 
(YEAR 1) 


meeclolION TIME: 13 MIN*« 


: CHOOSE: FROM #24 


1 SYSTEMS SUMMARY 

peo EMS DEPLOYED 
SToTEMS IN R & D 
Sore S FINISHED R&D 
Sra 'EMS oe & D 
Srcle%s 10 BUY 

mei) SYSTEMS STATUS 


Moen &wW 


Ootions are entered after the aoe Ton lSe layed. Only 


information is disolayeds, and no actions are taken. 


G.4.e2.1 Systems Summary: Onotion el orovides the 
following information in systems on acauisition: 


RHR KM RK KM KR RR KEK KKKKKKKREK KEKE KKRKEKRKKEKRK 


*® SYSTEM SUMMARY * 


RMR KKK KKM RK KKH KKEKEKAKRAKAKKKKKKKKEE 


mera TOTAL OF 15 SYSTEMS UNDER CONSIDERATION, 
Meee ARE 10 SYSTEMS UNDER THE FOLLOWING 
STAGES OF DEVELOPMENT: 


NORMAL RESEARCH & DEVELOPMENT : 
MeeebeERATED RESEARCH & DEVELOPMENT ; 
meni SHED RESEARCH & DEVELOPMENT 

MANUFACTURING FOR DEPLOYMENT : 
WORKING UNDER NORMAL OPERATION ; 
WORKING UNDER REDUCED EFFECTIVENESS: 
READY TO BE BOUGHT : 


OOO F&F OWWGW 


(C/R] 
The total number of systems selected from the shopping list 


are the systems under consideration. The total number of 
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systems in oreccurement are listed next. A breakdown of 
systems in each stage of orocurement is then listed. 

4.4U.2.c¢ Systems Deployed: Cot lorcmee=ce=) Slysts the 
names of those systems currently deploved and ooerating in a 
normal or reduced status. A system 1n reduced status is 
half as effective as a system in anormal status. 
KR KWH KKK KK KKK 
® BYrolEMS DEPLOYER ® 
KKK HRM RRR K KKK RK MRAM KRKK HK 
artac 1 NORMAL 
navtac 1 REDUCED 


meer DEPLOYED SYSTEMS. 
(C/R) 


4.4.2.3 Systems in Research and Develooment: Opdtion 
-3- lists the systems in normal or secelerated Research and 
Development. A system in accelerated RtD can enter 
Manufacturing for Deotcvnent sooner, and at a higher cost, 
than a system in normal &+0. The year that the system ends 
R+D is listed next. At the indicated year, if the system is 
Oolaced into MtD, it ade finish M“+D and be ready to be 
placed into operation in the year listed on the right. 
RRR RMR KK RRM HHRMA KKKR KK 


MB STSTEMS IN RESEARCH & SEVELOPMENT x 


MRR MRK RR RE RK KKK KR KERKKRAKKKRKRKR KKK KK RK 


eet ACCELERATED END R&D YEAR 4 END M&D YEAR 5 
Meeecy © ACCELERATED END R&D YEAR 2 END M&D YEAR 3 
Meeey € ACCELERATED END R&D YEAR 2 END “&D YEAR 3 
hftty 2 NORMAL END R&D YEAR 3 END M&D YEAR 4 
hftty 2 NORMAL END R&D YEAR 3 END M&D YEAR 4&4 
hftty 2 NORMAL END R&D YEAR 3 END M&D YEAR 4&4 


END OF SYSTEMS IN R & D 
(C/R] 
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4.4.2.4 Finisned Research and Develooment: The 
systems listed by option *4= are finished R+#D. If obligated 
for M+tD immediately, they wil! be ready for operation in the 
year listed on the riaht. 
RMR RRR KREUK K KK 


x FINISHED RESEARCH & DEVELOPMENT * 
REEMA KRK 
artac 2 END 4&0 IN YEAR 4 
navtac 2 END M&D IN YEAR 5 


END OF SYSTEMS FINISHED R & D 
(C/R) 

4.4.2.5 Manufacturing for Deoloyment: The systems 
listed by option -5= are in active M+D and will be ready for 
operation in the year indicated. 
RRR RRR RK RRR KKK RKRKRREEKKRRRRKK LR 


* MANUFACTURING FOR DEPLOMENT * 


RRR RRR KKARAKAKR KK KK 


eetac | END M&D IN YEAR e 
artac 1 END M&D IN YEAR e 
artac {1 END M&D IN YEAR eC 
artac 1 END M&D IN YEAR e 


meeeor SYSTEMS M & D 
me 7R) 


4.4.2.6 Systems Ready to Be fought: The systems wm 
OoDtion -6"= are ready to be orocured for normal or reducec 
operation. 


RRR RRR ARR RK RAK KRKK RK 
x SYSTEMS READY TO BE BOUGHT * 
RRR RRR RRR RK KR RRR RARER KARR KKES 
wos |} 

vel f 

artac 1 

Navtac i 


END OF SYSTEMS TO BUY 
(C/R] 
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4.4.3 Intelligence 
This report is obtained by selecting option -37 from 
the main menu, It will contain answers to intelligence 
requests made by the player the previous year. An example 
of the menu is as follcws: 


Mee lLIGENCE REPORT...i656:56 


[YEAR 2) 
BEEISION TIMES e9 MIN 


8 
' CHOOSE: FROM YEAR ## [=0-] TO EXIT | 


#4 INTEL REPOPRT 


“) YEAR INTEL 
e 
After the '?', enter the year (if there is one listed) to 
review. An example of year 1 follows 
INTELLIGENCE REPORT FOR YEAR i 


{ee eeeeeeewaeeeet es Sees ee eseeweesawstia@ewerneeeee ese @@ @ @ & & 


Meo, OAT 3 HAS BEEN PLACED INTO R&D 
IT WILL BE IN NORMAL OPERATION 8Y YEAR 4 
Mier 1 WILL BE PURCHASED 


MM 
The example is a free form response entered by the Umpire. 
4.4.4 Budget Analysis/Reauests 

Option 4 in the main Acquisition Venu orovides a 
breakdown of the current year's budget along with a five 
year forecast. Only systems that are in an active stage 
will be forecast. For example a system in active R+t0 wil) 
be included but a system that is finished R+D in the current 


year and has not been started in Manufacturing for 


Deployment wil] not be included mn le as Oorojection. 
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Thereforer this option should be used after current year 
acauisition has almost been completed 1n order to get a 
realistic budget orojection. 

This projection will help in planning for subsequent 
years and in submitting a prooosed pdudget for the next year. 


First, the following info wil!) be disolayed: 


* THE FOLLOWING -S=- YEAR PROJECTION IS BASED *« 
More tHe CURRENT YEARS FORCE STATUS WITH THEs 
* FUTURE YEARS BUDGET COMPUTED ASSUMING A * 
* FROZEN FORCE STRUCTURE (NO ADDITIONS) AND * 
* R&D PROCEEDING NORMALLY, FLOWING INTO M&D * 
Memo THE SYSTEMS BEING BOUGHT AS THEY BECOME 
mea vATLABLE. * 
* x 
ferme LIS’ SHOULD BE USED AS AN AIDE TO SHOwWs 
* WHAT HAS BEEN COMMITTED TO FUTURE YEAR ik 
* BUDGETS. IT CAN GIVE AN IDEA WHERE BUDGET x 
* REDUCTIONS OR SCRAPPING CAN OCCUR. * 
kRewewwwowweo @ wwewnwwvweeesweaweweewewweaeweeewwreeoee a = @ * 
(C/R] 


After entering a <RET> the budget forecast 1S oresented. 


NORMAL ADVANCED SYSTEMS REDUCED NORMAL TOTALS 
R&D R&D IN ™M&D O&M OamM 
94 CST ## CST ## CST #8 (CST #8 CST #24 CST 


TEAR - 5 el 3 60 ; 4 48 0 OO 0 ee fer", 
YEAR 2 3 2) | 1 30 | 2 20 . 0 0 ! 4 32 110 103) 
YEAR 4 0 0 ! 1 30 5 30 ! 0 0 7 6 4e 110 1023 
YEAR a 0 0 | 0 0 | 1 27 ! 0 0 ! ° $7 110 Ba 
YEAR S| 0 0 : 0 0 : 0 0 : 0 0 110 ie "10 72! 


DO YOU WANT TO SUBMIT A BUDGET REQUEST FOR YEAR 2 ?CY/N) 
PLEASE ENTER BUDGET REQUEST: 


A budget figure for next year can be entered if desired. 
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4.4.5 Procurement 
Select option <*S= from the main menu to start the 
life cycle (see Figure 4-1) of systams or change the status 
of systems already in procurement or ecperation. A system 
initially will be in one of three states. First, COMEL may 
have been entered with systems already in mormal Operations 
and Maintenance. Second, a system olaced in consideration 
via the shopping Vist may not require Research and 
Development. Third, systems may need to be started from the 
beginning of the life cycle starting with normal or advanced 
Research and Development. 
War can start anytime after year e. Unless the 
System 1s already in normal or reduced OQOoerations and 
Maintenance, the system can be coerational in year 3 only by 
oeoting for a system requiring oniy Manufacturing for 
Deoloyment in year ec. It will be beneficial to develop a 
mixed strateaqy based on when war is most likely to begin. 
4.4.6 CONPLAN Decision Review (Procurement) 
The olayer has the following options to facilitate 


reaching decisions during the procureinant of systems. 
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mNPLAN DECISION REVIEW 


(YEAR 1 3: BUDGET $ 500.0M) 
meme yY LEFT TO SPEND; 3 500.0M) 


DECISION TIME: e2 MIN* 


;CHOOSE: FROM #2 
8 


pi 6U TL TLTLE 

DECISION ANALYSIS 

Ble oY STEMS 

SCRAP SYSTEMS 

Rose SBGCCELERATION 

R & D EXPANSION 

O & M REDUCTION 
PURCHASE INTELLIGENCE 
MANUFACTURE & DEPLOY 
EXIT CONPLAN MENU 


Mon nw SW — 


Player inout is expected after the ‘?', <A brief descriotion 
of ootions” will be oresented followed by a detailed 
discussion of each. 


i. PCCHSLTON “ANALYSIS. Shows the player the 
electronic ecuioment Durchased in terms of aggregate 
technical oerformance. 

e. BUY SYSTEMS. Allows ourchase of electronic 
equioment einare have finished the Manufacturing for 
Deployment stage. 

53. SCRAP SYSTEMS. Seraps electronic equipment to 
Save money. 

4. R and D ACCELERATION. Initiates accelerated R+tD 
for electronic eauioment requiring Rt) efforts. 

ae R and D EXPANSION. Allows normal R+tD = on 
electronic equioment Vdentified on the shopping list 
requiring R+D. 

G6. QO and M REDUCTION. Saves money by reducing the 
operating funds of electronic equioment currently in Normal 
Qoeration. 

fee FURCHASE INTELLIGENCE. Allows the olayer to 
Purchase Intelligence information available the next year. 
Also, the olayer can send messages to the controller. 

8. $$MANUFACTURE AND DEPLOY. Places electronic 
equioment finished R+D into the final phase of the life 
Cycle process before purchasing and fielding. 
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4.6.1 O0ecision Amaiiysis: M=etion 1 will helo 
analyze current and future capabilities. OQotions may be 


selected from: 


DECISION ANALYSIS 


meeers ¢c TIME LEFT: 27) 


leew mame wwe were ewe eee coe cce |} 
; CHOOSE: FROM ## 
‘ : 


mee TILILE 

1 FORCE CAPABILITY INDEX 

o.)6060r FORCE d6UASSESSMENT 

3 CHANGE DEFAULT WEIGHTS 

GQ CHANGE DEFAULT PARAMS 

me EXIT 
? 
A brief descriotion of the options wil be oresented 


followed by an example and discussicn of each. 

fe Force Capability Index = Graohical Summary 
showing the technical Darameters oof electronic equioment 
under develooment and in ooeration. 

Cc. Force Assessment - Graphica! desictiaon showing a 
force assessment based on the total technical oarameters and 
imoortance weights assigned to each carameter. 

3. Change Default Weiahts = Fiayer ran change the 
importance of each technical parameter cy adding or reducing 
the weights apolied. Neiaghts are applied against the Foree 
Assessment depiction (Cootion ed). 

G4. Change Default Params = Scaling values used on 
technical parameters can be varied (ies, each parameter is 
divided by a scaling value). 

4.4.6.1.1 Force Capability Index: Option 1 provides 
8 Projection of total capability for the current years and 


UD to three additional years. An examole i of the display 


follows. 


LOS 





FORCE CAPABILITY INDEX 


a 
MW 
Wi 


 ~: 

aD -! 1720 

i -' 1215 
¢ ( 

10 =! r=10 
X 

5 =! Xen s Xue. eX i= 5 
X Koo ean x : 

YEAR 3 YEAR 4 YEAR 5 


RMR RRR RRR KK RK KKK KKK KKK RAK KKK aRKRKKRKR KK 
Mummers CC 8 EEFE* *«M CC S CC B EEEx «M CC S CC B EEEx 
Meme — 35 — WCS* *«0 RR E 33 E— WOCS* «0 RR E 33 E WES* 
*B NN C EE A FMMx *B NN C EE A FMMex «8B NN C EE A FMM 
x GG S M x * GG S M x * GG So te 
* S S x S S k S > * 
RRR KH RRR RHR RRA KKK KK aK Ke 


re7R} 

The Y-AXIS values are to be used as a Quide for comparison 
between the current year and projected years. These afe 
Scaled values. They wil] change 1f the associated scaling 


Parameters are changed (option 742). Each ‘'X' marks the 


level the eautoment has reached for that year. The values 
can be read as a +Aistogram. The technical parameters 
described immediately below the ey are mobility (MOB), 


Bence (CRNG and CRNGS for HF in skywave mode), security(SEC), 
C3 effectiveness(C3E and C3ES), number OF satellite 
beams(BEAMS), EW factor(EwF), ECM effectiveness(EC%), ana 
ESM effectiveness(ESM). 

4.4.6.1.2 Force Capability Assessment: OG top =c= 
Provides a omprojection of force capability for the current 
year and up to three additional years based on summing the 


totals of each technical parameter times a weighting factor 
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on the imoortance of that mechn) can Odrameter., [Initially 


the weighting factors are equal. An example of tre display 


follows. 
PORCE ECAPASBILITY ASSESSMENT 
fewer rer ee eee eer et eee et ete wwe eee eee NT Seer Te eee -wea «28 @ =a» oe -2--} 
35-5 12735 
30-5 +730 
e5=} aes 
' ' 
c0-} ;220 
15-3 71S 
XE OXY XXX! 
10-3 KKKKXKXKXX} H1O 
: MOK XK KX KI 
52} Oa eK XK XX XXX Ge S 
: OO KK XK XXX XKXK KX MKKUMKKXX! 
www wwe ew ewes we ee www ewe ee www err wee ww owe wees wen we oe- a=! 
mereAR e } Year 35 YEAR 4 3 YEAR 5 3 YeaR 6 | 
(C/R) 


The value in the Y*eAXIS denotes a scaled numoer tc be used 
for comparison between years disolayed on the graoh. This 
graph is presented in a hiStoaram format. Projections are 
based on all equioment orocured entering tne subseauent 
Stage and finally beina deoloyed. 

4.4.6.1.e2 Changing Default Weights: Defau't weights 
used mn computing force assessment can be changed. 
Comoutation of force assessment’ involves taking scaled value 
(technical parameter / scaling value assigned) nultiplied by 
this weight and summing them by) year. In effect, a 
sensitivity analysis can be made by changina the weights 
applied to any technical oarameter (initially equally 


weighted). The following Shows the current default weights 
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and permits each weight to be changed, The current weights 
are disolayed first: 


THESE ARE THE WEIGHTS APPLIED TO EQUATIONS 
moat WEIGHTS; MUST SUM TO 1 

meme SYTOTEM WYLL CHECK TOTALS AS THEY ARE 
mvTERED. 

ENTER —° ote DE SURED s 


eo O 6C6U0WGL10lC IO CU 10 06C«i8w 10 = «C0210 2=Co0w 10 «O09 10020 = 010 


An example of a sesston to change the weights follows: 


MOBILITY WEIGHT: 


en RANGE WEIGHT: RANGE [-0- TO = 0.9500000 -) 
bere COMM WEIGHT: RANGE [-0- TO = 0.8000000 = 
SECURITY WEIGHT: RANGE [-0- TO = 0.7500000 a 
cer WEIGHT: RANGE [-0- TO = 0.6000000 -) 
Rae C3 WEIGHT: RANGE [-0- TO - 0.4500000 -) 
ae WEIGHT: RANGE [-0- TO = 0.4000000 -) 
WEIGHT: RANGE [-0- TO = 0.2500000 -] 
a FACTOR WEIGHT: RANGE [-0- TO = 0.1500000 5) 
The ESM weight is the remainder left from 1. The changed 


weights are then displayed. 


WIMOB WTCR WTCRS wTSEC wIC3 wIC3S WTBM wWTEWF wTlECM WTESM 
eo et > «6 «©690605 +O.15 0.15 0.05 0.15 0.10 0.10 9.05 


4.4.6.1.4 Changing Default Parameters: Scaling 
values used in the force assessment and force index araph 
Can be changed. The following question answer sequence is 


oresented. 
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(C/R) 

OLD MOBILITY HIGH: 50 
NEW MOBILITY HIGH: 

? 


E> 


The reduction of this value to 25 doubles the mobility 
factor displayed in the graphs. 

OLD COMM RANGE HIGH: 100 

NEW COMM RANGE HIGH? 

“ 

200 

1f all the communication gear purchased had excellent comm 
range, the scale may have to be increased to ering comm 


range in line with the other factors to consider. 


OLD COMM SKIP RANGE HIGH: 9999 
NEW COMM SKIP RANGE HIGH: 
? 


5000 
The skin comm range scale may be reduced in order to 
increase the importance apolied to long range communication. 


OLD SECURITY FACTOR HIGH: 6 
NEW SECURITY FACTOR HIGH: 
we ) 


3 
Intelliaqence on enemy intentions may show that the security 


factor should be nore of a factor in decisions. 


meee > EFF HIGH: 000010 


meme cS EFF HIGH: 


P 


0.5 


Memeo IP C3 EFF HIGH: 1.000000 
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Mee oR TP C3 EFF HIGH: 


The C3 effectiveness figure 18 shown to be more imoortant 
and will? now be retliected as So In the graohs. 

OLD NUMBER SAT BEAMS HIGH: 0.5000000 

NEW NUMBER SAT BEAMS AIGH: 

> 

0.25 

If there are only a small number of an electronic equipment 
available for purchase, it may be necessary to change a 
Darameter so that the equipment will even show in the 
graphs. 

OLD EWF HIGH: 10 

NEW EWF HIGH: 

? 

5 

OLD ECM HIGH: 1 

NEW ECM HIGH: 

> 


2 


OLD ESM HIGH: 2 


NEW ESM HIGH: 
? 


3 

Againr, the imoortance of any item can be reduced or 
increased by chanaing the scaling value associated with that 
Darameter. Since the technical Darameters are scaled by 
dividing the parameter by its scaling valuer an increase of 


the scaling value wil] reduce the parameter's imoortance and 





a decrease of the scaling value will increase the 


importance. The changed scaling values are then displaved. 


HIGHS 

MOBILIY : aS 
COMM RANGE : 50 
SKIP COMM RANGE : 9999 
SECURITY FACTOR : 3 
C3 FACTOR : 1.000000 
Srore C3 FACTOR : 1.000000 
NUMBER SAT BEAMS — 0.2500000 
EWF FACTOR : 5 
ECM FACTOR : 1 
ESM FACTOR : 1 
(C/R} 


This change will affect the display in options -l= and eed. 
After the <RET>, the decision analysis menu is repeated for 
further action. 

se Oe ted Exit Decision Analysis: On entering 
option Es, the olayer is returned to the orocurement menu. 
If the decision analysis option is selected aaqain, the 
default parameters will be in effect again. 

4.4.6.2 Buy Systems: When electronic eaquioment Aas 
been Manufactured for Deoloyment, selecting option -2= wil! 
Oresent the oooortunity to Buy the electronic equipment. A 
Summary of costs for each electronic equioment is displayed 
along with an option to buy the eaquipment at normal or 


reduced cost. An example follows: 





SYSTEMS READY 70 BUY FOLLOWS 


(C/R) 

SYSTEM weaetac | 
NORMAL COST: 8 
REDUCED COST: is 


memey LEFT =: 549,0 


BUY? CY/N) 
i% 


NORMAL OR REDUCED COST? (N/R} 
N 


If the answer to buying the systen 18 no, it will Site it be 
available for purchase anytime the buy routine is entered 
during the current year. Kowever if a system 18S available 
to buy and i$ not ourchased during that year it will not be 
available later. A system onmerating under reduced cost is 
half as effective as a systam orer3ating under normal cost. 
Any system operating under normal cost can always be reduced 
(and money saved) later. However a system orocured at 
reduced cost cannot be crougnt 9ack to normal operating 
effectiveness. 

4.4.6.5 Scrapsing Systems: Opnotion *3= enables the 
olayer to scrap any systam entered to date. This can ve 
done to free money for more tinpoortant systems or for. any 
other reason more money may be needed. The only cost in 
scrapping a system is the time and money already spent in 
prior years. The money Saved in Scrapping is immediately 


available for use. The following display is generated: 


lee 





DECISION TIME LEFT IS 21 MINUTES AT 15:04:51 
BUDGET : $ 600.0M LEFT TO SPEND : $ 517.0M 


x ENTER ITEM ##4 TO SCRAP /OR/ [(-0") TO EXIT * 


#8 SYSTEM STAT ### SYSTEM STAT ### SYSTEM 


1 artac 1 N OP Sesat 5 AR&D 9 hftty 2 

e artac 1! N OP 6 hftty 2 190 hftty e2 

meaetac {| N OP 7 hftty e Ilr titey ve 

4 artac 1 N OP SB hftty ee NR&D 1e ew Ya 
828 


All systems in work and their status of procurement are 
listed. The status is one of the following: 

N OP = Normal overation and maintenance 

R OP = Reduced operation and maintenance 

AR+D = Accelerated research and maintenance 

NR+D = Normal research and maintenance 

FR+#D = Finished research and maintenance 

MNFD = Manufacturing for deployment 


RDY = Ready to be bought 
SCRP = System has been scrapped 


The item number of the system to be scrapped is entered or a 
zero is entered if scrapping is finished. The system chosen 
for scrapoing is then displayed : 


SYSTEM TO BE SCRAPPED 3: artac 1 
{C/R} 


After the return, the status of the system is repeated along 
with the money to be Saved in Scrapping the system. 


IN NORMAL OPERATION 
SCRAPPING WILL FREE es BM 


A confirmation of the scrapping will be required. 
DO YOU REALLY WANT TO SCRAP IT? CY/N) 

MONEY TO SPEND BEFORE SCRAPPING: 5 S17M 
MONEY TO SPEND AFTER SCRAPPING: $ 525M 


(C/R] 





The budget before scrapping and after scrapping is displayed 
for information purooses. 


SeeerorON TIME LEFT IS 20 MINUTES AT 15395225 
BUDGET : S$ 600.0M MEE. 10 ee 5S eae QM 


x ENTER ITEM #48 TO SCRAP JOR/ {-V-} TO XT x 


### SYSTEM STAT #84 SYSTEM STAT +### SYSTEM 


1 SCRP S set. 35 ARS&D 9 aftty e 
e artac 1 N OP Sentry ¢ 10 Aftty 2 
feartac | N OP 7 eiinettaty oc li@aftety 2 
G artac 1 N OP SB hftty 2 NR&D 12 ew da 
A¢# 
As showns system 1 iS scrapped and more megabucks are 


available. 

4.4.6.4 R and D Acceleration: Accelerated Research 
and Develooment is selected to hurry the equioment through 
R+D and make it available for Mth and OQOvoeration sooner. 
When orocurement ootion 4 for accelerated R+D 1s selected, 
the following disclay 1S shown: 


Meeerter’ JS ee MINUTES AT 1434235" 3 
MONEY LEFT = $ 500,0M 


& THESE SYSTEMS ARE AVAILABLE FOR ADVANCED * 
* RESEARCH AND DEVELOPMENT TO BE READY * 
mem TRE YEAR [INDICATED FOR M & OD. * 
* ENTER ITEM #44 /OR/ [02] TO EXIT. * 
teowmemmemeceecc ewww cee we eww eee ewww es ewe oe ” 


#A# SYSTEM Y/RDOY ### SYSTEM Y/RDY 


1 sat 3 4 dhe ttty ae 2 
Bomr*tty 2 ° Sane ey Cc 2 
Benftftty 2 2 6 hi fit.teyene 2 


There are three data items for each system listed: an item 


number, the system name, and the year the svstem would 
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finish Accelerated RtD. Select those systems to enter 
accelerated R+tD and/or enter a 0 to exit. The cost of 
accelerated R+D is given next. 

SYSTEM : Nttty <2 

MOV R & DO COST: § 15 

BUY? (Y/N) 


A confirmation 1S required to expend the money as Shown. 


hftty 2 IS SCHEDULED FOR ADV R&D AND WILL BE READY FOR M&D 
IN YEAR 2 


(C/R) 
The system 18 reoeated along with the year it will be 
available for M+tD. Enter a <RET> and another ovoortunity to 
place a system in accelerated R+D will be provided. 

4.4.6.5 R and D Expansion: Ootion -S= is Normal 
Research and Development. Most of the electronic equipment 
selected by the shooping list routine will have to undergo 
Research and Develooment due to extensive nodifications 
necessary to meet the orojected threats. The only 
difference between normal and accelerated RtD is the money 
involved and time required for Research and Development. 
The displays and responses are identical to Section 4.4.6.4. 

4.4.6.6 Manufacture and Deploy: When a system 15 
finisned RtDr comoanies have to set up assemblies and tools 
to manufacture the system and also train peoole to reoair 
the equionent. This is represented in COMEL by the M+tD cost 
and time delay. Ostion 6 is the selection to mnanufacture 
for deployment. The player can manufacture for deoloyment 


any system that aopears in this list. However, the system 
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will not be operational until the system has finished “W+0 
and bouaht by ootion -e". An example dispiay follows: 


Meer olON TIME LEFT IS 18 MINUTES AT 142467218 
MONEY LEFT = $ 419,0M 
R@eewewwwwwawwenwweawawwaaenwweaaweweweoee eseaece *& 

x THE INDIVIDUAL SYSTEMS READY TO * 

x BE MANUFACTURED THEN DEPLOYED: * 

x ENTER ITEM ## /OR/ [-0-] TO EXIT * 


*KwewwwwwwweeawrawZeenweawwaawweanwwwewrecoeoeoearor2 = = ¢ 


eH SYSTEM YR/RDY CST/YR##4 SYSTEM 


1 artac 1 2 12 3 artac ! 
2 artac 1 2] 12 4 artac } 
gaz 
Enter the item number to manufacture or a zero to exit. On 


successful addition, the following is disolayed: 
artac 1 IS BEING MANUFACTURED AND WILL BE 

BSEADY FOR DEPLOYMENT IN YEAR 

eC 

If the system could not poe added due to lack of funds, an 
aopropriate message would be displayed. 

4.4.6.7 Operation and Maintenance Reduction: Ootion 
-6- places the specified electronic system in reduced 
operation and maintenance. The differenss in money between 
normal and reduced operation is saved immediately. This 
routine is self explanatory and is similar to the scrap 
routine. 

4.4.6.8 Purchase Intelligence: Option -e/7=* enables 
the player to ourchase intelligence information about the 
ooponent. The olayer can also communicate with the Umpire 
(without Gost). Intelligence is surchased to gain 


information on systems the enemy is investing in. Ie might 





be possible to enhance your planning significantly with this 
knowledge. However, do not expect voerfect information. The 
player will only receive information the Umoire decides to 
give. The following menu is displayed: 

INTELLIGENCE REQUEST...143473:52 


meee 's $ 500.0M LEFT TO SPEND: $ 371.0M 
(YEAR 1) 
PeelSiON TIMEs 17 MIN« 


1 GENERAL INTELLIGENCE BRIEF 

co }60©c SPECIFIC 6 INTELLIGENCE DATA 

3 COMMENT TO CONTROLLER 

meee Xl? INTELLIGENCE REQEST 
General intelliaence (option -l-) can be selected once each 
year. Soecific intelligence (Coption 2c) can be pought for 
any number of systems if money is available. Each time 
oation -3- is entered, the old controller nessaqge is erased. 

4.4.6.8.1 General Intelligences: After the '?' enter 

the option desired. For a general intelliaence brief of a 
non=specific nature enter option ele. The followina is then 
displayed: 
GENERAL INTELLIGENCE WILL COST $ 15M 
AVAILABLE YEAR: 2c 
DO YOU WANT THIS INTELLIGENCE? CY/N} 


A 'Y' answer will commit this year's funds for a resoonse 


the followina year. 





wd.6.8.2 Specific Intelligence: Soecific 
Intelligence can be purchased for systems tisted in this 
menue ae is unlikely that exact informaticn will be 
provided by the Umpire, but the intelligence received is 
normally of some value. The more accurately the threat can 
be estimated the better it can be countered through an 
appropriate acquisition policy. An examole to! lows: 
{one neeo enna wwe awoeent 


Morro iriIC INTELLIGENCE «x 


kK eewrZwnawannaweana2aanaanawaeana XK 


Meese ENTER SYSTEM: 


RMR KE KKK 


BeeNIER ITEM ## /OR/ [{f-0-) TO EXIT * 


KKM MMR KEKE KKKKERK 


#4 SYSTEM TYPE #H# SYSTEM TYPE #4 SYSTEM TYFE 
meearctac i tac 7? shfesat. sat {3 gotesat 4 gtsat 
eartac 2 tac 8 shfeot gtsat 14 singars” sat 
Semavtac 1 tac 9 vif yo lat {5S stnoars:e gtsat 
4 navtac e tac LO sie tac SW 16 abnco {| abreco 
Seertac | tac 11 tritaceh sw 1? aonce <¢  abméeo 
6 aftac e tac 12 sat 3 Sat 18 awacs awecs 

a4 

le 


Enter the item number of the system for whicn intelliaqence 
is desired. 

R+D INFO FOR SYSTEM sat 3 aye (COS) 2 5c 0M) 

Selecting ‘'Y' will require the Umpire to return 4a yes or no 
answer on whether this system is in R+tD. 

INFOQ ON ENEMY INTENT TO BUY sat 3 etry NI CEOSTs $10M) 

A yes or no answer will be returned on whether the Umpire 
thinks that the ooposing dlayer will oroceed beyond RtD. 


INFO ON NUMBER OF sat 3 SVE YemaAy BUmED? TY7NY (COST: "S10M) 
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An indication on the number of these systems to be built is 
provided the player. 
INFO ON DEPLOYMENT DATE OF sat 3 Cit wr eCEOST?s yoc0M) 
Tne date the system will be in an operating status is 
provided. Once R+D information has been bought on a system, 
the above corollary aquestions can be answered at the 
indicated costs. It might be advantageous to ask for R+tD 
infcrematicn one year, and the subsequent questions” the 
following years. 

4.4.6.8.35 Message: Enter option <-32" to ask the 
comtroltler questions. It may be entered to clear uo some 


questions from earlier intelligence updates. 


Rwveenrwoe Wess a@F@eeswWeweseeweseseavaewaeaswea x 


eee MESSAGE TO CONTROLLER * 


Keweweewevesseeewvwvewveecweweeweeooe X 
Gomer the message. A <RET> on a blank line will exit this 
session. 
tet.6.8 Exit’ Enter an e7E= to return to the 
procurement menu. 
4.4.7 End of Acquisition 
When the Acquisition Phase is over ("Exit or time 


memecut’), the following information will be provided: 


END OF YEAR: 2 

1 aa 

END YEAR Beever. 01 S02 

Control has now returned to the Umpire. In this example, 


either turn 3 will start or war will begin. 


Meee CQUISTTION...15:307:33 





4.5 PREPARING FOR THE OPERATIONS PHASE 

This section of the manual describes the assianvent of 
equioment to units. The steps of an Operations turn are 
described in the next section. Figure Ae#iG provides. an 
overview of both sections. 

The first steo in preparing for the Overations Phase is 
advanced Dlanning. The players should have availsaole copies 
of the map, their unit JlistSre- their equipment Jlis¢es, a 
general overations plans. (See Attachments Avi throusasn A-10 
for default versions.) The players should set up the map, 
USiINg movable markers to indicate the tlocations of the 
units. They should plan the allocation and empliovment of 
their equioment to best Support their forces and the comira 
operations. They should orepare a list of the eauipment 
assignments and may want to prepare network diagrams, 

The players should not go past Gorse ogo umt:i| told ta do so 


by the Umpire: 


So KK HH KKK KK RIK KH KR RRR MRR MRR KK REHM KKK KAA KKK EK 
* * 
x Kaa kkk * * kReAKK? & x 
* he * h * * * ak * * * 
* * & * * * h keke * * 
x * * * * * « * x x 
x xexekr Kaa x x wReKaAKSK KRRRKEK *® 
h * 
* Rew Kae rae * 
* * * x * x 
t * kkk kkk * 
x ® * * * * * 
x kee we kee x 
& x 


RRM KM KRM RRR KK RRR REE RRA KR Kaa KKK KK aAaaKH 
Do not proceed vast this voint until told to do so by the 
Umpire. When the Umpire tells you to go on, enter [(C/R]) 
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HEADER 
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Miokiome te ENGAGEMENT 
















NE Gael © Rl 
PATS SURVEYS 
meReECON Filters 
- ESM BEARINGS 


ASSIGN FQUIPMENT 
TO UNITS 
TO DETACHMENTS 
. TO LOCATIONS 










ACTION MENU 


1. Review Position and Goal Data 
2. Set/Change Goal for a Unit 

3. Change Electronic Equipment Missions 
4. Assign Recon Missions | 
5S. Assign Other Air Missions 

6. Embark/Disembark Marine Forces 
7. Airlift Airborne Forces 

Q. Employ Anti-satellite Weapons 
9. Finished Turn 






MOVEMENT OF UNITS 
—sGomNe GLlCT MESSAGES 






| COMBAT SEQUENCE 
| . INTERDICTION REPORTS 
| . EW EFFECTS 
. CAS AND CAV REPORTS 
. GROUND BATTLE REPORTS 


NO 


YES 


SLOP 


PLAYER OPERATION PHASE FLOW 
BPagunre ~A— 14 
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When the Operations Phase actually begins, assuming the 
olayers are starting a new game and not resuming one aiready 
in progresss the first step is to assign the squipment ae 
the right units or locations. The equipment fitems wil! show 
UD on the screen one at a timer, with instructions. The 
entries to be made vary with the type of equioment. A) 
entries should be in lower case (EX. 35th ann). 

(1) Some equipment is fixed, such as large sateliites 
ground terminals. For these items the players wil] be asked 
to name the oermanent hex location. For Exampie: 
vif is fixed equioment. Inout the overmanent location: xx xx 
54 26 
They input the row number and column numbers seoarated by) 2 
comma or a blank space. (With the numbperina systen 
described in Section 1.44 each hex identification is either 
two odd or two even numbers.) Once the system is assigned ‘*o 
a hex location, it can be used by any unit in that nea, 
except that a VLF system may be used only by the Joint Task 
Force Headquarters to Gomtac t the National Command 
Authority. As players locate each piece of fixed equipment 
they may want to place a marker on their mao. 

(2) Some equioment is mobiles such as HF - systems. 


The olayers wil! be given two choices: 


Lee 





artac 1 iS nobi!te equigoment that can 
beepe attached to a combat unit and move with it. 
ce Be detached and set up aS a Separate comm relay 
or EW unit. 
It wit] then move as a unit but have no combat odoints. 


Inout mision nmumber 1 or e. 


For the first alternative, a typical enauify and response 


are: 


What unit do you want to attach it to? 354 mech 


For the second alternative, olayers must select an initial 
location for the detachment, sive it a name, and olace a 
marker on the mao. For examoles: 
Locate the eovioment by entering the hex number xx xx. 34 le 
Inout a name for the comm relay or EW detachment you have just 
established. Use up to 8 Soaces. det 8 

(3) Airborne command oosts fly on a rotating 
schedule. Percent of availability depends on the number of 
aircraft purchased. If one side has bought only one ABNCP, 
1t is available only 45% of the time. If they have bought 
twOr one will be available 75% of the time. With three or 
more, an ABNCP will be scheduled for flight 100% of the 
time. However, the scheduled surecatt may develop 
unscheduled maintenance problems and be unable to fly or 
Nave radio equioment out and be unable to communicate. 


These oroblems are random, and are based on the C3E of the 
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aircraft scheduled to fly. The players are given the 
percent of availability, but make no decisions on use at 
this time. They will have an opvortunity to assign orbit 
locations during each turn. The following information is 
displayed here: 

You have ewABNECE. 


ABNCP wil! be available 0.8500000 of the time. Orbit 
assiqnments will be made in the COMM module of each turn. 


Tyse any character to oroceed. 


C4)AWACS aircraft are scheduled like the ABNCPs. 
The terminal disolay is also the same. 

(5) Communications satellites in the game have 
either one area beam or several spot beams. Jhe piayers 
will be asked to inout the initial center-focus for each 
beam. Changes can then be made each turn. Ground terminals 
will not be able to connect to the satellite unless they are 
within the beam (a circle of radius CRNG around the bean 


center). For examole: 
Sat 1 1S a comm satellite with 2 spot beams 


each having a footorint of radius One 
Each beam center can be relocated once each 
Purn. 


Input the hex location of each beam center as 
mt is called for. 


Enter the center of beam 1 20 30 
Enter the center of beam } 35 47 
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(o} Intelligence satellites can survey a certain 
number of sequential columns in each turn. For example, a 
Satellite witn ranger or beamwidths, of 5S could = survey 
columns 22723;24;,25, and 26 and identify the location of 
enemy units In those columns. Players can select the 
columns surveyed each turns but make no decisions now. If 
they are working oroverly (based on C3E of the satellite), 
the satellite will aiways detect any enemy units 1n the 
columns surveyed. They will give the location but not the 
name of the unit. The following information is disolayed: 
spy 2 is an intelligence satellite that can survey 5 
columns of hexes eacn turn. The track of the satellite 1s 
chosen in the RECON maduie. Type any character to continue. 

(7) Antiesateliite weapons also require no decisions 
Nowe. They are onewshot eweapans that can be directed against 
either communications cr intelligence satellites. Their use 
must be aporoved by the NCAe The following information is 
displayed here: 
atksat 1 1S an antix~sate!lite weapon that can be used only 
once. Use of the weancn is selected in the ATKSAT module. 
Type any letter to orocesa. 
4.6 THE OPERATIONS TURN 

Each turn consists of four oarts: Intelligence Report, 

Player Action Menur Movements and Combat. All entries must 
be lower case. Each turn has a maximum time lengths set by 
the Umoire. However, if both players finish before time is 


uo the next turn will begin immediately. 
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4.6.1 Intelligence Report 

In all turns exceot the first, players receive 
information from any satellite Surveys or reconnaissance 
flights requested in the last turn. For examole: 
A recon flight has found an enemy unit tn hex 24 30 
An intelligence satellite indicates an enemy in hex 30 28 
They will also receive lines of bearing to emitters from any 
EN eaquipment in the ESM mode and within range of the 
enitters. For example: 
ESM indicates enemy emitters compatible with EW 3a 
at an bearinge of 95 degrees true from 36 54 

4.6.2 The Action Menu 

The Player Action Menu 1S where the olayers ~*maxe 

most of their decisions. 
Action Menu 

Review Position and Goal Data 
Set/Change Goal for a Unit 
Change Electronic Equioment Missions 
Assian Recon Missions 
Assian Other Air Missions 
Enmbark/Disembark Marine Forces 
Airlift Atrborne Forces 


Emoloy Antiesatellite Weapons 
Finished Turn 


® e e 


OOnNA WOW — 
« 


Enter the number of your chosen action. 
Players may make nost of these ootions as nany tines as they 


WISH unti) "Finished Turn" 1s selected or until) the time 


limit runs out. The following oaragraphs describe each 
Botion. Only a few of the many ocossible choices are shown. 
Most ootions include logical error checks that Orirat 
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different statements if you make an incorrect entryr such as 
trying to airlift an armored brigade or land the Marines in 
the middle of the sea. 

(1) "Review Position and Goal Data" allows the 
olayers to verify or uodate their map and to check the 
current goal and combat points of their units. 

(2) "Set/Change Goal for a Unit" asks the player to 
inout the name of the unmit whose destination is to be 
changed. There 1S a communications check from the JTIFHQ to 
the unit to see if a change of orders can get through; af 
so the present goal i8 dism!aved. The players input the new 
goal for the unit; and after a short delay a orojected 
route is displayed. The orojected toute is computed by an 
optimum path routine which considers the type of unit and 
the terrain. The estimated Jength of the path, jn movement 
D01INtS, 1$ OQiven, but the actual tovement may he slowed by 
D0OrF internal communications. [f the players do not like 
the orojected route, they can alter tt by entering a new, 
closer goal along their preferred route. For example, if 
they want aeunit to Go thrseugh some woods, even if that 
route is slower, they could insut an interim goal position. 


When the unit arrived at the interim position, they could 
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input orders to the final destination. An example of an 
exchange of queries is: 


which unit goal do you want to set or change? 

Enter the units name = up to 8 spaces. 234 mech 
The goal for 234 mech is now 0 0 Is this ok as is? 
yoron 


n 
Nhat is the desired goal? 

Use 0 0 to ston the unit tin its present position. 
ao, 3/7 

The goal of the unit has been changed to 23 3/7 
There will be a short delay while the route is 
being olanned. 


The projected math 18: 

19 29 nS 30 eles 16 32 ho i? 33 18 34 
19 35 et 55 ec 36 25 ot 

this oath will take about 10 movement points. If you 
want to take a different route, resubmit a closer, 
interim goal for this unit. 


A sample orojected path and an interim goal are shown 17 


Figure A-15. 
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GOAL “SETTING 


Figure A-15 
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(3) "Change Electronic Equioment Missions OoTfers 


another menus: 
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COMM MENU 

1. Assign ABNCP and AWATS orbits 

2. Detach equipment for use as a relay or EW unit 

3. Change comm satellite orbit 

4. Change EW system missicn 

5. Return to main menu 
Inout number of desired acticn. 
The first choice returns the percent of availibility for the 
ABNCP and AWACS and whether one is ready for use this turn. 
If one 1S available the players are asked to enter the orbit 
center. The aircraft wil] orbit during compat to relay 
orders and reports between the combat units and the JTFHQ. 
For example: 
ABNCP is available 0,8500006 of the time. 
One 18 available this turn. [Inout reacvested orbit 
center xx xx. 39 40 
The second choice allows the clayer tc detach a piece of 
mobile electronic gear from a unit and set it up as a 
separate detachment. Players ate asked for the equioment 
and assigned unit; if a match is feund, they are asked for 
a name for the new detachment. Whenm fTormed, a detachment 
has zero combat ooints. ie cannot rejoin a combat unit 
later in the game. For example: 
Enter the eauioment you want detached. 
wos e 
Enter the unit that the equipment is presently assigned to. 
345 arbg 


What is the unit name for the new comm relay or EW detachment? 
set 7 


The third choice returns the center focus for each 


Led 





communications satellite beam. The player can echo or 
change the location. A beam center selection remains in 
effect for subsequent turns until changed by the player. An 
example of this choice 183 

sat | beam center iS now located at 30 20 

Enter the new location xx xx. 25 35 

The fourth choice allows the player to designate the mission 
for each oiece of EWN equipment to be ECM or ESM, The 
designation wil] remain in effect for subsequent turns 
unless this choice is made again later. 

(4) “Assign Recon Missions" allows the players to 
request satellite surveys or air reconnaissance Missions. 
Recon support requests: 

1. Satellite recon 

Ce Air recon 

3. Return to main menu 
Enter the number of the recon type reauested. 
If players ask for satellite surveys, they see a list of 
their intelligence satellites and are then asked to inout 
the westernmost (left) column to ve surveyed. For example: 
You have the following intelliaence satellites available: 
soy | which can survey 1 adjacent columns per turn. 
SOy 1 which can survey 1 adjacent columns per turn. 
soy 2 which can survey ec adjacent columns oer turn. 
soy 1 is an intelligence satellite that surveys 1 
adjacent columns each turn. Inout the westernmost 
column to be surveyed. 3 
SOy 1 is an intelligence satellite that surveys 1 


adjacent columns each turn. Inout the westernmost 
column to be surveyed. 17 
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spy 2 is an intelligence satellite that surveys e 
adjacent columns each turn. Input the westernmost 
column to be surveyed. 30 


If they ask for recce flights-s the air wings can supply” the 
flights only at the expense of other missions. Each air 
wing can do one recce mission per turn. Flayers nust input 
the start and stoop points of the ohoto fitgkhts which can be 
uo to 20 hexes long. For example, the seauence: 


Any air recon you request wil} take oriority over other air 
missionsr so use them with care. Each air wing will do only 
one recce mission a turn. 


Each air recon mission will be a triangie ftlown from an air 
base to a designated points, then turning toward another 
designated points, then returnina to the base. R3eC0on oPnotos 
will be taken only on the pointtorocint leg of the flight. 
That leg may be no longer than 29 hnrexes ani will oot 
necessarily be a straight line. 


Enter the beainning if the photo run = the first designated 
memming CDOINt = xx xx. 32 28 

Enter the end of the photo run = tne second designated 
murming OOInNt ~ xx xx. 45 Sl 

Which tactical air wing do you want to fiy the mission? 
elst tfw 


Would result in the recce fliaqht path Shown in Figure A-16. 
(S) "Request Other Air Missions” gives the players a 

choice of interdictions, ciose air support, or counter air 

missions for each air winge For example: 

Each air wing, including carrier based wings can be 

configured each turn for interdiction, counter ait, oF 

close-aire-support missions. Mission selections made here 


will supercede any made earlier this turn for the same 
uNItS. 
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AIR RECONNAISANCE MISSION 


Figure A~16 


What mission do you want for elst tfw? 
1. Interdiction 
2. Closewair=suoport 
3. Counter air 
4, No new 11SS10N 
Enter the number of the mission. 2 


Effectiveness of close-air=support will depend on comm links 
between the ground unit needing suooort, the JTFHQ, and the 
air wina, as well aS on airstorair suoport and enemy air 
defense. 


If the players select interdiction they must input five 
merge't locations based on their intelligence informations 
such ass 
What mission do you want for 64th tfw? 

meeinterdiction. 

2. Closerair-=supoort 

3. Counter air 


4. No new mission 
Enter the number of the mission. l 
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Deoendina on such factors aS Communications, EWr enemy air 
defense, and aireton-air support, the wina has cadability for 
a max of 5 strikes per turn. 


Depending on the Rules of Engaaement, higher headquarters 


aporoval may be needed for the attacks. 


Give the hex fow and column for strike priority i «x xx. 
a5 53 


Give the hex row and column for strike priority 2 xx xx. 
A 55 
Give the hex row and column for Strike priority 3 xx xx. 
ie Se 
Give the hex row and column for strike priority 3 »*x xx. 
mo 53 


Give the hex row and column for strike priority 3 «x xx. 
fe 51 
(6) "Embark/Disembark Marine Forces" offers the 

olayers a choice of either embarking a Marine Brigade onto 
an Amohibious Task Force or disembarking a orizade onto an 
adjacent shore hex. The menu looks like: 
Do you want to: 

1. Embark an amohibious unit? 

2. Debark an amphibious unit on an adjacent shore? 

3. Return to main menu 
Enter numpoer of choice. 
The locations of the Marine Brigade and thre ATF must be 
appropriate (adjacent shore and sea nrexes) vefore any action 
can take olace. An embarkation request would look like 
mmys: 


What unit do you want to embark? 7th mab 
7th mab has embarked on 18th atf 


Disembarking would require the following exchange: 
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Enter the Marine unit you wish to disembark. 7th mab 
7th mab has begun landing on the shore in hex 23 4i 

(7) “Airlift Airborne Forces" allows the airdrop of 
one aifborne unit per tufn. The unit must be already 
located on an airfield. The player is asked for the name of 
the unit to be airdrooped and the hex location. For 
examoin: 
Enter the name of the unit to be airdropoed. 75 abn 
75th sdn is loaded and ready to go. 
Enter the hex location of the drop zone. xx xx 
30 30 

(8) "Finished Turn" notifies the control module that 
this side 13 ready to voroceed. 

4.5.3 Movement 

After both players have completed their inputs, or 
time for that turn exoireSs, the control module randomly 
s#iects one side to move first. Each unit 1s moved as far 
along its oroposed vath as its movement points allow. Each 
type of unit starts out with a given number of points; 4 
fixed unit, such as an airfield, may have been given a goal, 
Dut 1t won't move because it has 0 movement points. An 
armor unit wil!) move about 8 hexes per turn in oven terrain, 
but mountains, rivers, and woods will slow it down and roads 
will let it move faster. Speed of movement will also be 
affected by effectiveness of the unit's internal 


communications. 
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As a unit moves toward its goal, 7t) wee stop 
immediately if it comes into the contrcl zone of an eanemy 
Stee «CA control zone for a unit 1S i1tS Own hex and al! six 
adjacent hexes.) Players will be notified of the s:tuation 
and be given four choices: (a) they can order the ynit to 
retreat along itsS adDOroach path Cif it has any novemant 
points left), (b) they can stop the unit and go Into a 
defensive oosture, (cc) they can continue toward their asal 
in a defensive oosture (Cif they have the points), of (ad) 
they can stop the unit and request approval of an attack. 
The request for attack approval automatically includes a 
request for close air Support, if available. 

4.6.4 Combat 

The Umoire, acting as the National Command Authority 
sets the Rules of Engagement for aturn at acne of ttree 
levels: Ca) The NCA must aporove all attacks; Ceo Phew JTF 
Commander may approve attackss and (c) The loca) commarcers 
may attack targets of onportunity. 

The first step of combat iS interdiction. lake 
aooroval for strikes is required by the rules of engagement, 
@ communications dath must be established before the request 
can be transmitted. If NCA approval is required, the Umpire 
makes the decision. If the players have requested any 
reconnaissance mMiSS1iONS, they are subtracted from. any 
interdiction requests. Remaining aircraft take off toward 


their targets. If the enemy has AWACS aircraft up, they 
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mer cetect)« «€6U6the:)h—6hUStrike§8§=6force.= tn time ee call up 
interceotors,r otherwise interceptors will not arrive unt) 
after the interdiction aircraft have dropoed their bombs and 
headed home. If the aircraft get through to the target 
area, they will come up against the air defenses of the 
enemy units In the area. If they get through the air 
defenses, they will seriously damage any enemy units in the 
target hex. Players will receive reports on the success or 


failure of the interdiction attacks. <A tyoical report miaht 


bes: 


Interdicttion was successful against enemy in hex 35 57 


The aircraft returning from the raid on 35 57 suffered 
serious losset due to enemy fighter attacks. 

In the second stage of the combat sequence, jammers 
are turned on and the effectiveness of any susceptible 
equipment im sange will be deqraded. For examole, EW 3a i785 
effective a% a range of uo to 10 hexes against WSS 1. 
Nithin that range the effectiveness of the NBS 1 would be 
reduced from .787 to .394 (assuming no terrain effects). 

The final stage 1s ground combat. Which side has 
the advantage of making the first attack is decided by 
Fandom selection, but a general oriority 1s followed. 
First, units arriving in the area of a stationary unit get 
the attack/defense/continue/retreat option, then the 


Stationary unit. If the players decide to attack, they may 
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need aporoval from headquarters, depending on tne me eS waaee | 
engagement. I f the NCA 1S retaining controls, the 
communications links from the unit to the JTFHG and from 
there to the NCA are checked. Then the Umpire makes the 
decision. If the NCA has given control to the JTF Commander 
only the unit to JTFHQ link must be checked. if battlefield 
control has been given to the local commanders, ne 
communications checks are required and any request is 
automatically aoproved. If approval is refused or the 
requests cannot get through, the unit automatically goes 
into a stationary defensive posture. 

If an attack is approved and begun, electronic 
warfare equipment in the ESM mode wil! add to the unit's 
combat valuer since the commander will have a better picture 
of the battlefield. 

If the attack iS made across a river, the aefender 
has an advantage. 

Close air support missions will then ode called up by 
the attacking unit. Effectiveness of the close air sunport 
depends on the enemy's air defense capability, the abtiity 
of the aircraft to overcome the defenses (by jamming the 
Fadar controls of antisaircraft weapons), and by the 
internal communications of the air unit and forward air 
controllers. Players will be told the outcome of the air 
Support missions for example: 

Close air support was reauested by 43e arbg but was unable 


to get through enemy air defenses. 
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Players wi!i then be told the combat values of their 
units aS ground combat begins (after the above effects are 
calculated). For example: 

As a result of EW efforts of both sides and the terrain, 398 
abn wild attack the enemy unit in hex 34 SU with an 
effective combat vaiue of 4.2 

The results of the ensuing ground battle deoend onthe 
difference in remaining combat values and on a random 
number. Results of the combat are reported in three areas: 
a unit may take personne) losses, lowering the combat value; 
it may be forced to retreat; and it may have some 
electronic equioment damaged. The outcomes are based on a 
combat results tabie. (The default table is in Attachment 
Am-1l.) Players wiil be informed of the outcome; Cor 
example? 

As a result of cotoat, 345 cbg has Jost 2.0 compat points. 


The unit was forced to retreat 3 hexes and iS now located in 
m 23. 


As a result of Conbatr,r the hfttye assiaqned to 345 c¢bg has 
been damaged and is no longer usable. 


If a unit sets up a defensive oosition and is never 
attacked, it wit) still lose some combat effectiveness 
because the extended vigilance wil] exhaust the trooos. 

4.6.5 End of Game 
The game turn sequence wil] repeat until one side 


achieves a comolete victory or until) the controller decides 


138 





to end the game or call a cease fire (in which case the came 
may be resumed at another time). There are several possibie 
outcomes for the game: 

(a) one side wins a decisive victory if they contro} 
3l] the major and minor objectives; 

(bob) they have a marginal victory if the game ends 
with them controlling all major objectives while their 
opponent controls no objectives; 

(c) if one side controls all major obdjectives9= and 
the other controls some minor objectives, the NCA 
(controller) can decide on a negotiated settlement, with or 
without a declared victor; 

(d) If neither side controls all major objectives, 


the NCA may cal) for a cease fire with no victor. 
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Attachment A-3a 


SYSTEM INFORMATION 


Service Tactical Communication systems (tac) are designed 
for internal unit comm in support of unit operations. 
They are compatible with other tactical comm systems of 
the same generation (when in range). 


high Frequency Systems (hf) can be used in both surface = and 
skywave modes of oropagation. Each system is comoatible 
with the airborne comm systems of the same generation. 


Wide Band systems are compatible with airborne comm systems 
within range and tyoe rest eictions. They are 
linesof=sight systems (los). 


Switching Systems (sw) interface comm systems into the unit 
command center. They are normally used only at the 
orrHQ. 


Satellite systems consist of a satellite (sat) and fixed 
earth terminals (gtsat). Each system may be comovatibdble 
with either an airborne comm platform or other satellite 
systems. The SINGGARS system orovides very mobile 
single channel comm between distant tactical units but 
fem .imited in compatibility to the ABNCP II. The SHF 
Systen consists of a satellite and mobile earth 
terminals. The SHF earth terminals may also use the 
SATCOM III satellite. 


VLF System (vl f) is a Very Low Freauency System designed to 
Provide antiwrjam comm with the NCA, 


Airborne Command Posts (abncep) are airborne comm olatforms 
that can interface with a large number of other comm 
Systems to orovide redundancy and a greater range 
capability. 


Airborne Warning Control System (awacs) orovides some 
interface with other comm systems as well aS an advanced 
radar warning system which detects enemy aircraft 


movement. 
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Attachment A-35b 
SYSTEM INFORMATION (Continued) 


Intelligence satellites (spy) are used to detect ground 
movement. The SPYSAT I can detect movement in al hex 
strio.e SPYSAT II can detect movement in ac hex strip. 
Each satellite may be positioned once during each 
Ooeration turn. 


AntieSatellite Systems (Casat) are not comm systems. They 
are weEadons systems to be used against enemy 
intelligence satellites and enemy communications 


Satellites. ATK SAT may be used only once and their use 
must be approved by the NCA. 


EN systems (ew) are ground=-mobile systems effective against 


various types of comm systems. The EwF cf a svstem 
measures its ability to overcome the security of 
communications systems. ECM measures its jamming pcwer, 
or effect on the comm system's C3E. ESM measures its 


ability to detect and intercept comm systems. 


Attachment A-3b 
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unitname tyoe location mob 
jtfhe ytfha S54 54 4 
24th ttw t fw 4 56 0 
Both ttw t fw e9 55 0 
7th cha cog 5 39 8 
el arf att 5S 43 8 
8th mab amoh 6 44 6 
297 arda armor 29 SS 8 
81 arba armor S54 54 8 
41 mech mech S54 54 8 
8th atn abn 4 56 4 
GREEN DEFAULT UNITS 
uNTtName type location mob 
jtfha et nic Sy) 7 4 
Sth tfw t fw 6 4 0 
Best tfw t fw S75 0 
Gen cho epg ec eed 8 
65th atf att Ba 8 
6th mab amoh 6 14 6 
437 arba armor Sy 7 8 
198 arbs armor fi. 5 8 
37 mech mech S77 8 
By abn abn 6 4 4 
fee = init type 
Location = Hex row and column 
Mob = Mobilitys Movement points 
ENV = EW value, 


air defens 


Attachment A-4 


RED DEFAULT UNITS 


C@wv 


ooooon onc & 


ewv 


OQ Q OO C0 2 C0 0 © 


Casv 


oO Oo Oo 2 ££ oa Lv & 


ability of an air wing to overcome enemy 
e by jamming weapon contro] radar 
CASV = Close air support capability of air wing 


CAV = Counter air value of air wing 


ADNO = Air defense value of ground unit 
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Attachment A=#5 


meri AL DEFAULT EQUIPMENT LISTS FOR ACQUISITION PHASE 


RED EQUIPMENT GREEN EQUIPMENT 

End Item System Number End Item System Sumber 
artac 1 1 1 artac 1 1 A 
navtac 1 3 2 hftty 1 Z 5 
aftac 1 5 2 

wos 1 9 2 

sat 1! 16 1 

gt-sat |! 17 E 


150 





RED EQUIPMENT 


End Item Syster 
artac 1 | 
artac e Z 
navtac 1 3 
Sftac 1 5 
mrtty e a 
wos i S 
shf-sat i} 
shf-gt i2 
vif #3 
tritac 14 
sat 1 16 
gt-sat 1 17 
singars 22 
singarat eas 
abnceo 1 24 
awacs 26 
awacs~enh ? 
soysat e eg 
atksat ! 30 
ew | 32 
@w 3a 35 
@w 5a 34 
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DEFAULT EQUIPMENT FOR OPERATIONS PHASE 


Number 


me inl IN 1 TD oe LN OA A ae ON NWA 


lol 


GREEN EQUIPMENT 


End Item 


vif 
tritaceh 
sat 3 
gt-sat 3 
abnco e 
awacs 
spoysat 1 
atksat 1 
at asiat ac 
ew 2 

ew 3 

ew 4a 


System 


Number 





Attachment A-7 


CINCRED CONPLAN 4123 (U) (Ref. 1) 

PLAN SUMMARY (U) 

1. PURPOSE: This CONPLAN fulfills a task assignment in the 
Mornt Strategic Capabilities Plan (JSCP). The purpcse to be 
achieved by executing this plan 18 to ensure a continued 
supply of critical resource X for Country RED. This will be 
accomplished by employing a Joint Task Force (JTF) to seire 
and occudy the Southern Mines in UTOPIA and the Port of 


Utooia. 


Mec ONDITIONS OF EXECUTIONS UTOPIA remains a neuterai 
country with no regular military forces of its own. UTOPIA 
also refuses to have any military forces of other countries 
meeenoned on its soil. Our violation of UTOPIA's neutrality 
must take place only as a last resort. Therefore, executicn 
of this olan will be considered only if worldwide shortages 
of critical resource X occur and intelligence sources reveal 


that invasion of UTOPIA by Country GREEN 18S Imminent. 


3. OPERATIONS TO BE CONDUCTED: Ranid response is essential 
and can best be achieved by maintaining prepositioned 
combat=-ready forces as close to UTOPIA as possible. 
Consequently, this plan will be carried out by our forces 


NOw stationed jin Country YELLOW which borders on UTOPIA. 


roe 





Fale Deoloyment. To oreclude a strong reaction from 


Country GREEN and avoid criticism from the world community, 


we will not significantly increase our military oresence in 
moumtry YELLOW. Ne will, however, insure that the units 
already stationed there achnieve fuli combat strength. As 


much as oo0ssible, we will voarade their combat and suoport 
capabilities. Additionai supoort to sur ground and air 
forces in Country YELLOW will be provided oy a carrier task 
force including marine amohibious ferc#s. This task force 
will be dispatched to the Gulf of Utooia orior to full 
execution of the olan. 

be Employment. When the carrier tusk force reaches’ the 
Gulf of Utopiars, our ground forces in Country YELLOW will 
initiate the offensive. If Country GREEN attacks first», our 
ground forces will immediately respond without waiting for 
the carrier task force. The followinc pages summarize the 
preferred course of action. If we take the offensive, we 
will execute the oreferred course of actian. However, 1 f 
Country GREEN attacks first, our course of action will 


depend on the situation. 
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PREFERRED PLAN 


Armored brigade B and the mechanized infantry brigade will 
oroceed from Fort RED through Yellow Mountain Pass toward 
the Southern Mines ‘of Utopia. Once this objective 1s 
secured, armored brigade B will proceed toward S8lue Mountain 
Pass to intercedt advancing enemy units. To minimize the 
time required to reach the Port of Utopiar armored briaade A 
from Fort RED will move north and take uo a position within 
the forest to the east of the Port of Utopia. This unit 
should be in place before any of our forces cross the border 
into Utodia. When the carrier task force arriveSr a marine 
amphibious brigade will come ashore east of the Port of 
Utopia. They will assault the oort with the support of 
armored brigade A moving westward Oneal the. forest. The 
first combat element to move into UTOPIA will be the 
airborne brigade from RED AB. They will be air dropped into 
a Strategic area overlooking Blue Mountain Passe. From this 
location they will be able to effectively slow down the 
movement of enemy forces through the oass. They will later 
be reinforced by armored briaade 8 moving across to Southern 


Mines. 
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ALTERNATE PLAN 


Two armored brigades and one mechanized infantry brigade 
will oroceed from Fort RED through YELLOW Mountain Pass 
toward the Southern Mines of Utopia. Once this objective is 
secured, armored brigade A will proceeds north along the 
hiqhway toward the Port of Utopia. Armored origace 8 will 
proceed toward Blue Mountain Pass to intercept advancing 
enemy units. When the carrier task force arrivesSs a marine 
amphibious brigade will come ashore east of the Port of 
Utopia. They will assault the port from the east while 
armored brigade A moves up from the south. The first 
comabat element to move into UTOPIA will be the airborne 
brigade from RED AB, They wil! he air dronoped into a 
strategic area overlooking Blue Mountain Fass. From this 
location they will be able to effective!y slow down the 
advance of enemy forces through the pass. Tizray will later 
be reinforced by armored brigade 8 tov!Inqg across from 


Southern Mines. 


LSD 





The foregoing summary of courses of action provides military 
decision-makers a brief recapitulation of the major aspects 
of this olan. It is based on olanning factors and estimates 
aVailatle at the time of preparation, and is subject to 
modification in the context of a snecific contingency. The 
information it contains should be reviewedr, and, if 
necesseryr updated before its use in adopting a course of 
action in a given situation. Each operations and support 
agency must prevare and maintain a five-year plan for the 
acquisition of new systems to suooort this olan. Include 


budget estimates. 


Serie «6©TQ COMMENCE EFFECTIVE OPERATIONS. Combat units 
must achieve full combat readiness within the next two 
years. Internal communications of combat units must be 
reviewed and updated as necessary. The JTF HQ must be 
established and communications provided. NEGu1 Sitt Vomuno tT 
Systems to upgrade, as necesSaryr should be included in the 
five year plan. We anticioate nilitary action in UTOPIA in 


the next two to Six years. 
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5. COMMANDO REmATIGNSHIPS. The NCA weil seetain direct 
control of olan execution and combat Qomeations. 
Operational chain of command will be from NCA to JCS to JTF 


HQ to combat units. 


6. EXECUTION. Each opnerations and support acency must 
prepare and maintain a list of ageneral actions necessary to 
olace the plan into operation. hie tne. 5) sm had to. Fbe 
executed immediately, how could currently available 


resources best be employed? 
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Attachment A-8 


Meme GREEN CONPLAN 4i23 (U) [Ref. 1] 

PLAN SUMMARY (U) 

1. PURPOSE. This CONPLAN fulfills a task assignment in the 
Joint Stratecic Capabilities Plan (JSCP). The purpose to be 
achieved by executing this plan 18 to ensure a continued 
supoply sf critical resource X for Country GREEN. This will 
be accompliskted by employing a Joint Task Force (JTF) to 
seize ard cccupy the Southern Mines in UTOPIA and the Port 


oe Utonia. 


Rec oNDI TIONS OF EXECUTION. UTOPIA remains a neutral 
country with no regular military forces of it's own. UTOPIA 


also refuses to have any military forces of other countries 


stationed an Yt s soil. CUnmEYV1O lation ©CfeauTOr rs s 
Neutrality must take olace only = as a last resort. 
Therefore, execution of this plan wili be considered only if 
worldwide shortages of critical resource xX occur and 


intelligence sources reveal that invasion of UTOPIA by 


Country RED is imminent. 


3. OPERATIONS TO BE CONDUCTED. Rapid response is essential 
and can best be achieved by maintaining orevositioned, 
combateready forces as close to UTOPIA as o0ssibdle. 
Consequently, this olan will be carried out by our forces 


NOw stationed in Country BLUE which borders on UTOPTA. 


too 





ae Deployment. To preclude a strong reactian from 
Country RED and avoid criticism from the world communitvs we 
will mot Significantly increaSe our military oresence in 
Gountry B6LUE. We will, however, insure that the units 
already stationed there (two armored brigades, one 
mechanized infantry brigader one airborne origade,s, and two 
tactical flying units) achieve full combat strenath. As 
much as ovoossible, we will upgrade their combat and comctsat 
support capabilities. Additional support to our ground end 
air forces in Country BLUE will be provided by a carrier 
task force including Marine amphibious’ forces. Tnis task 
force will be disoatched to the Gulf of UTOPIA orior to fuil 
execution of the olan. 

be Employment. When the carrier task force raacnes tne 
Gulf of Utopia, our ground forces in Country SLUE wi] 1 
initiate the offensive. If Country RED attacks firsts, our 
ground forces will immediately resoond without waiting for 
the carrier task force. The following pages Summarize the 
preferred course of action followed by two alternative 
courses of action. If we take the offensiver, we will 
execute the preferred course of action. However, if Country 
RED attacks first, our course of action will depend on the 


Situation. 
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Been te) PAN 


Dworarmored trigades and one mechanized infantry origade 
will oroceed from Fort Green throuch the Blue Mountain Pass 
toward the Scutnern Mines in UTOPIA. Once this objective is 


secured, one armored brigade will proceed north alona the 


highway toward the Port of Utopia. The other arnored 
brigade wilji proceed toward Yellow Mountain Pass to 
intercept advancinc enemy units. when the carrier task 


force arrivesr a marine amohibious brigade will come ashore 
west of the Port of Utopia. They will assault the port from 
the west whiiz the armored brigade moves uo from the south. 
The first comcast element to move into UTOPIA will be the 
airborne brigade from Green AB. They will be air dropoed 
into a strateatc area overlooking Yellow Mountain Pass. 
From this locaticanm they will be able to effectively slow 
down the advance of enemy forces through the 0oass. They 
will later b® reinforced by the armored origade moving 


across from Southern Mines. 
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ALTERNATE PLAN 


One armored brigade and one infantry brigade will 9oroceed 
from Fort Green through 8lue Mountain Pass toward the 
Southern Mines in UTOPIA. Once this objective is secured, 
the armored brigade will proceed toward Yellow Mountain Pass 
to interceot advancing enemy units. [Fo minimize the time 
required to reach the Port of Utopias one armored brigade 
from Fort Green will move north and take up a postion within 
the forest to the west of the Port of Utopia. This unit 
should be in place before any of our forces cross the border 
into UTOPIA. They will assault the port with the support of 
the armored brigade moving eaStward from the forest. Tre 
first combat element to move into UTOPIA will be the 
airborne brigade from Green AB. They will be air drooced 
Into a strategic area overlooking Yellow Mountain Pass. 
From this location they will be able to effectively slow 
down the movement of enemy forces through the cass. They 
will later be reinforced by the armored brigade moving 


across from Southern Mines. 
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The foregoing summary of courses of action orovides nilitary 
decision=nakers a brief recapitulation of the major aspects 
metnmis Olan. It is based on planning factors and estimates 
available at the time of preparation, and is subject to 
modification in tne context of ga specific contingency. The 
information it centaias should be revieweds, and, if 
necesSary,r updated before its use in adopting a ccurse of 
action in @& given situation. Each operations and support 
agency must oreosre and maintain a fiveryear olan for the 
aquisition of new systems to support this olan. Include 


budget estimates. 


fee TO COMMENCE EFFECTIVE OPERATIONS. Combat units 
must achieve fuii combat readiness within the next two 
years. Interna! conmunications of combat units must be 
reviewed and ucdsted as necessary. The JTF HQ must be 
established and communications provided. Acauisition. of 
Systems to uscarader as necessary, should be included in the 
Pive=year pian. We anticipate military action within UTOPIA 


in the next two to six years. 
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5. COMMAND RELATIONSHIPS. The NCA will retain direct 
control of plan execution and combat operations. 
Operational chain of command will be from NCA to JCS to JTF 


HQ to combat units. 


6. EXECUTION. Each operations and suov0rt aaqency must 
preoare and maintain a list of general actions necessary to 
olace the olan into ovoefration. If the olan had to obe 
executed immediately, how could currently availaole 


resources best be emploved? 
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Attacnment A-9 


Commanders's Planning Guidance = JTF RED (Ref. 1] 


feeeerne current JSCP tasks us to be prepared to invade the 
meumtry of UIOPIA in order co Secure a continuing supply of 
eriticai resource X. UTOPTA 1s the richest known source of 
this resource. Heavy reliance on foreign imoorts of 
resource X is expected te tontinue and worldwide shortages 
are predicted within five years. OQur Strongest ideological 
adversary, Country Greene 18 also heavily dependent on 
imports of resource X. Intelligence sources reveal] that 
meeey 31S also Planning fur possible military action tn 
feerina. Our mission is to gain control of UTOPIA's Southern 
Mines and the Port of Utopia. 

mr yoe of Cperation. This will be a coordinated attack 
involving a main armored assault with supporting attacks by 
airborne and amvohibious forces. A carrier task force will 
Be postioned in the Gulf of Utopia to support the amphibious 
forces and defend against enemy naval attack. Country 
YELLOW which borders on UTOPIA has long been our ally. we 
have one army base and two tactical air bases in YELLOW that 
are near the UTOPIA border. We will utilize forces 


currently stationed in YELLOW for the initial assult. 
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Country BLUE which also borders on UTOPIA is expected to 


remain friendly to Country GREEN. 


3. Phasing Instructions. Prewexecution oreparations that 
have priority are: 

ae Establish a JTF HQ. J6, olan communications to 
connect the JTF HQ with the NCA, Fort RED, RED AS, and RED 
AB North. Also, 1t 18 eSsential that deoloyed combat units 
have reliable communications with the JTF HQ. Request your 
recommemdation for the location of the JTF HQ within Country 
YELLOW, 

b. Achieve combat caoability as soon as _ possible. Ne 
must be aodle to Support execution in two years. However, we 
must also plan for continued Suocport of our forces. Insure 
that your olanning covers the next five years and includes 


both eaquioment acauisitions and budget estimates. 


GS Tentative Courses of Action if CONPLAN is Executed. 35 
has provided the following eourses Of CoC tT On ml Or 
accomolishing the mission. Review these in conjunction with 
the mao ocrovided by Je: 

€@.- Course of action #1. Main attack - Ground assault 
through YELLOW Mountain Pass by two armored brigades and one 
mechanized infantry brigade. Initial objective will be to 
seize and occuoy Southern Mines. One armored brigade will 


then oroceed north along the highway to the Port of Utondia 
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and one armored brigade will oroceedo to BLUE Mountain Pass. 
Supporting attacks = Amphibious assau!t on northern coast of 
UTOPIA by one marine amohibious briaace. Their coset ive 15 
to seize and occudy the Port of Utooia in conjunction with 
the armored brigade moving uo from Soutrers Mines. 
Simultaneous airborne assault on BLUE Mountain Pass by one 
airborne brigade. Their objective will se to delay eneny 
mevence through BLUE Mountain Pass”~ unti] armored brigade 
arrives from Southern Mines. 

Mummmcourse of action #2. Main attack = Ground assault 
through YELLOW Mountain Pass by one armored briacade and one 
mechanized infantry brigade. Tie) Cobre? tay ew I be to 
Mmee and occupy Southern Mines. The armorac hbricade wil! 
then oroceed to BLUE Mountain Pass. Supporting attacks = To 
minimize the time required to reach the Port of Utadias one 
memored brigade from Fort RED will] move north and take wo a 
Memecrion within the forest to the west of the Port of 
UTOO1s. Nhen the attack begins, the brigade wiil cross the 
Boroer into UTOPIA and join a rarine amonidious briaade for 
Secembined assault on the port. Sime] tamecus airborne 
@ssault on BLUE Mountain Pass by one airoorne origade. 
Their objective will ce to delay enemy advance through &8LUE 
Mountain Pass until armored brigade arrives from Southern 


Mines. 
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<3 Analysis of Relative Combat Power. AGeCoOradima. to latest 
intelligencer Country GREEN has the following forces tasked 
for operations in UTOPIA: 


armored/mechanized brigades 
airborne borigade 

amohibious ready group 
marine amohibious brigade 
carrier task force 

tactical fighter wings 

JTF HQ 

tactical air control system 


The cacabvbiliity of eneny forces is presently comoarable to 
Our ONnm., However, enemy plans for invasion of UTOPIA are 
unknown aS ate enemy olans for upgrading their roOyrat task 


force, 


& NBC Warfare. -We will not use nuclear, biological, or 
Chenicai we. 3JDONS. Because we do not know enemy intentions, 
our foerce?s must remain proverly equipped and thoroughly 


trained for \BC defense. 


7, Restrictions on Operations. 

@e Cisse control by the NCA is necessary because of the 
danger of rapid escalation. Again,r rapid and reliable 
communications are essential between tne NCA and the JTF AQ. 

b. Because of political considerations, we will not 
launch any strikes against forces located within the 


geographic boundaries of Country BLUE. 
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8. Pertinent Assumptions. 

Mert 1S estimated that military action to ensure a 
continued supply of critical resource X will be necessary 
between two and six years in the future with six years beina 
the more likely. 

be Country YELLOW will remain our ally and continue to 
allow us to maintain combat forces there. 

ce Country BLUE will remain an ally of GREEN and GREEN 
will employ forces stationed in BLUE to Suodport taetr 


operations in UTOPIA. 


9. Essential Elements of Information. 
a. General: 

(1) Determine if and when the enemy jis olanninge to 
invade the Country of Utooia. 

(2) Determine if the enemy plans to employ NBC weasons. 

b. Jl, Personnel 

(1) The attitude of the civilian pooulace within the 
area of operations. 

(2) The amount of food and medical supplies available in 
the area of operations for distribution to the ecivilian 
poculace when we Secure the area. 

¢. J3, Operations 
(1) Detailed up-to-date enemy order of battle. 


(2) Location of enemy JTF HQ. 
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ld, Logistics 
mye coross~country trafficability studies for wheeled and 
tracked vehicles. 
meee ocation of indigenous POL facilities in area of 
operations. 
e. Jb, Communications-Electronics 
(1) Availability and nature of enemy electronic jamming 
capability. 
(2) Enemy satellite surveillance capability which e¢an 


detect the nevenent of our forces. 


Meee Request that each directorate opreoare their staff 
estimate. Include your determination of whicn oroovosed 
course of action can best be supported from your standpoint. 
J6, also tnclude your recommendation for the location of the 


a7F HO, 
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Attachment A-10 


Commander's Planning Guidance =- JTF GREEN [Ref. 1] 


1. The current JSCP tasks us to be orepared to invade the 
Country of UTOPIA in order to Secure a continuing supply of 
critical resource X. UTOPIA is the richest known source of 
this resource. Heavy reliance on foreign timeorts of 
resource X 1s expected to continue and worldwide sShortaqes 
are oredicted withing five years. Our strongest ideological 
adversary, Country RED, is also heavily dependent on imoarts 
of resource X. Intelligence sources reveal that RED 1s a!sa 
meaning for voosstble mititary action in UTOPIA, Qur 
Mmeesror 31S to gain control of UTOPIA'S Southern “ines ana 


the Port of Utooia. 


meee tyoe of Operation. This will be a coordinated attac 
involving a Main armored assault with sSupportina attacks nv 
airborne and amphibious forces. A carrier task force wil! 
be meeycioned in the Gulf of Utopia to support the 
amphibious forces and defend against enemy naval attack. 
Country BLUE which borders on UTOPIA has long been our ally. 
We have one army base and two tactical air bases in BLUE 
that are near the UTOPIA border. We will utilize forces 


currently stationed in BLUE for the initial assault. 


170 





Country YELLOW which also borders on UTOPIA is expected to 


Pemain friendly to Country RED. 


3. Phasing [nstructions. Presexecution oreparations that 
have oriority are: 

Meeestablish a IF HQ. J6, olan communications to 
connect the JTF #Q with the NCA, Fort Green, Greer AB, and 
Green AB North. AlSes, 1t 18 essential that deoloyed combat 
units have reliaodle sommunications with the ieee Request 
your recommendation for the location of the alee HO 
meeming Country BLUE. 

be. Achieve combat capability as soon as opossible. we 
must be able to sunpurt execution 1N two years. However, we 
must also clan for continued uparade of our forces. Insure 
that your planning covers the next five years and includes 


both equioment accursiticns and budget estinates. 


4. Tentative Courses of Action if CONPLAN is Executed. J9 
has provided the fallowing courses Of. actiom for 
accomplishing the mission. Review these in conjunction with 
the map provided by Je. 

a. Course of action 41. Main attack 2 Ground assault 
through S8lue Mountain Pass by two armored brigades and one 
mechanized infantry brigade. Initial objective wil] be to 
Seize and occuoly Southern Mines. One armored origade will 


then proceed north along the highway to the Port of Utooira 
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and one armored brigade will oroceed to Yellow Mountain 
Pass. Suoporting attacks * Amphibious assault on northern 
coast of UTOPIA by one marine amphibious brigade. Their 
objective is to seize and occupy the Port of Utopia in 
conjunction with the armored brigade moving uo from Southern 
MinesSse Simultaneous airborne assault on Yellow Mountain 
Pass by one airborne brigade. Their objective will be to 
delay enemy advance through Yellow Mountain Pass” until 
armored briaade arrives from Southern Mines. 

be. Course of action #4e. Main attack -* Ground assault 
through Blue Mountain Pass by one armored brigade and one 
mechanized infantry brigade. Their objective will be to 
seize and occupy Southern Mines. The armored brigade wil! 
then proceed to Yellow Mountain Pass. Suoporting attacks = 
To minimize the time required to reach the Port of Utooia, 
one armored brigade from Fort Green will move north and take 
UD 98 position within the forest to the west of the Port of 
Utopia. When the attack begins, the origade will cross’ the 
border into UTOPIA and join a tarine amohibious brigade for 
acombined assault on the port. Simultaneous airborne 
assault on Yellow Mountain Pass by one airvorne brigade. 
Their objective will be to delay enemy advance’ through 
Yellow Mountain Pass until armored brigade arrives from 


Southern Mines. 


lee 





S. Anmalysis of Relative Combat Power. According to latest 
intelligence, Country PED has the following forces tasked 
for operations in UTOPIA: 


armored/mechanized origades 
airborne brigade 

amohibious ready aroup 
marine amohibious priacade 
carrier task force 

tactical fighter wings 

oF HQ 

tactical air controi system 


The capability of enemy forces is presently comoarabie to 
Our OWN. However, enemy plans for invasion of UTOPIA are 
uNkNOwN as are enemv plans for upgrading their joint task 


force. 


6. NBC Warfare. We will not use nuclears, ditologicals, or 
chemical WEAPONS. Because we do not know enemy intentions, 
our forces must remain oropesly equiocved and throughly 


trained for NRC defense, 


7. Restrictions on Orerations. : 
ae Close control] sy the NCA is necessary because of the 
Bemoer of rapid escalation. Again, rapid and reliabdle 
communications are essential between the NCA and tne JTF HQ. 
b. Because of political considerations, we will not 
launch any strikes against forces located within the 


geographic boundaries of Country Yellow. 


bi 





8. Pertinent Assumptions. 

Bee it 1s estimated that military action to ensure a 
continued supoly of critical resource X will be necessary 
between two and six years in the future with six years heing 
the more likely. 

be Country BLUE will remain our ally and continue to 
allow us to maintain combat forces there. 

¢e Country YELLOW will remain an ally of RED and RED wil} 
emoloy forces Stationed in YELLOW to  Supodort their 


operations in UTOPIA. 


9. Essential Elements of Information. 
a. General: 

(1) Determine if and when the enemy i318 olanning to 
invade the Country of UTOPIA. 

(2) Determine if the enemy plans to emoloy NBC weapons. 

b. Jl, Personnel 

(1) The attitude of the civilian populace within the 
area of ovoerations. 

(2) The amount of food and medical supolies available in 
the area of operations for distribution to the civilian 
p00ulace when we secure the area. 

ce J3, Operations 
(1) Detailed upetosdate enemy order of battle. 


(2) Location of enemy JTF HQ. 
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Seeeedd, Logistics 
mmeecross~country trafficabitltity studies for wheeled and 
tracked vehicles. 
Meyetocation of indigenous POL facilities in area of 
operations. 
e. J6, Communications=Electronics 
(1) Availability and nature of enemy electronic jamming 
capability. 


(2) Enemy satellite survel’ance capability which can 


detect the movement of our forces. 


10. Request that each directorate orepare their staff 
estimate. Include your determination of which oroposed 
course of action can best ce supportec from your standooint. 
J6, also include your recommendation for the location of the 


mr HC, 


iS 
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APPENDIX 8&6 


COMEL MAINTENANCE MANUAL 


INTRODUCTION eoe@eeo#2csgs?t#*sesesgeeedsetcsg@eee@eeo#eeeet$##ee#;0;88 8C@eeseteseee#sgskes#s#se 


HARDWARE/SOFTWARE DEPENDENCY 


MAIN PROGRAM AND CONTROL MODULES 


3.1 PROGPAMMING STYLE 


a2e¢?s@®@ 


@®eeeesee#vseeevss*® 


oes ceees#rs#rtfnrerete#s#eteee#se#setewee#se#e#+rte#e8s8s 


S.c ERROR CHECKING @eeese@ee?teees@e@eqvqneotee%seéertfe#eesesetéeteesee#*#etne#e#8eseeese?e@# 


Moo tTRUCTURE OF FHE CONTROL PHASE 


oee.,ee#etees8eeese? 


3.4 CONTROL MODULES @eee@*#esee@eeeaeced#e#eoedce@es9e?8es2se8ee08dkewue8ee#e#ee##see@ 


Memes CONTROL PROGRAM (CGMMAND FILE) cecccee 


MATIN PROGRAM UMPTRE 


SeeROUTINE PLAYER 
SUBROUTINE ACQCTL 


@eeeseeoevte8ee#es#s#e#e#¢ 


eoseeeees#eesegecedcueéees?s® 


e@est @ 


SUBROUTINE PAGE @eeeeee#es#s@eces#see#*#ees#see# 


SUBROUTINE READIT 
SUBROUTINE WRITIT 
SUBROUTINE DELAY 

SUBROUTINE OPNCTL 


SUBROUTINE REDOPS/GRNOPS 


@®eewvs 


@eeoeseesoeioeoeosee#*e##2seevrsret 


SUeROUTINE REITStTEN/GLISTEN 
amor ouning RIMSC/GMSG .ccese 
SUBPOUTINE OPEN eeeeessesseee0aeeeeenspeeseeteseseenstees# 


Mme ACQUISITION PHASE 


4,1 PROGRAMMING STYLE 
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a. ERROR CHECKING eeeevevew@eeeeveeeeeseseveeeeeeeeeerte? 


Seems rRUCTURE OF THE ACQUISITION PHASE .....ceeee 


4.35.1 Game Sequence 
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4.3.3 Interfaces 


G.4 MODIFICATIONS 
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* 1. INTRODUCTION 


The purpose of this manual 


used in Commnunicaticns 


can be modified easily. The program 


modular design, frequent comments, 


an attemot to write code 


1S to document 


Electronics War 


that could be read, 


the software 


(CCOMEL) so that itt 
USING 


was written 


and structured FORTRAN tn 


understood, and 


Iinfornation can be 


modified by novice programmers. Further 
found in the Users’ Manual and the Thesis. 
This manual 1s divided into four 


describe machine dependency, 


the Acauisition Phase, 
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the main and control 


major sections to 


programs, 


and the Operations Phase, 





2. HARDWARE/SOFTWARE DEPENDENCY 

This section describes the characteristics of the 
program that make COMEL dependent cn the snecific computer 
and operating system for which it was cesigned. 

COMEL was developed on a Digital Ecuipment Corporation 
VAX 11/780. The owerating system usea is VMS, (VAX stands 
for Virtual Address Extension and VMS stands for Virtual 
Memory System.) COMEL can be run on ery ot:her system that 
supports FORTRAN=/77 and has Some type o% command file 
executive. Any type of terminal can be used to onlay COMEL. 

Throughout the programe but orimariiv in the Operations 
Phase, random numbers are used. The VAX.VMS system function 
RAN (which calls the subroutine RANDOM) is used to generate 
the pseudosrandom numbers. The function umdates the seed, 
which iS carried from module to madule as a common variable. 

FORTRAN 77 structures, such as tine DO WHILE and the 
IFeTHEN@-ELSE=IF are used extensively, as iS variable type 
Character which allows easy structurina of the program and 
enhances itsS maintainability and readability. To modify the 
Game to run on another verson of softwarer, which does not 
have these features, would require a linesby-line review of 
the code to locate and nodify these structures. The system 


memetions FLOAT, IFIX, ATAN, and MIN are used but are also 
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availible on most FORTRAN compilers. The only other system 
unique function used in the actual COMEL FORTRAN modules is 
the time routine SECNDS (defined by the system as time in 
seconds since midnight). 

COMEL can be run two ways. There iS an extended version 
that runs via a control language (VAX/VMS command lanauage). 
Tne other version 1s the Same Game run without the contro! 
lanquage extension. The only difference between the two 
versions 18 that the extended COMEL takes care of game file 
oreoaration, nodification, and exercise data saving (This 
process is explained in the Users' Manual and in Section 3.4 
of this manual). This method was selected desoite the 
machine deoendency, since the efficiency of doing the _ file 
manioulation at the command level of the comouter far 
exceeded the writing of the equivalent code in FORTRAN (Cie, 
about a 500 line command lanquaaqe orogram instead of a 2000+ 
line FORTRAN oroagram). 

While not a machine deoendency, one technique used to 
Eontro!] the synchronization of the Umoire, Reds and Green 
terminals used in this war game, should be explained in this 
section. An important oart of COMEL involves the timing of 
actions to be taken by the different olayers in the qame. 
The Red or Green Player can only take actions during a 
Ssoecified part of the game (ie, for a aiven turn only so 
many minutes are allotted). When this time has expired, the 


Olayer must wait until the Umoire (for control program) has 
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accomplished some tasks (budaet planning, war execution, 
mee ys some control information also has tc be oassed to the 
players by the Umpire (current game status, war status,» end 
of game commands, etc). This is done through a 
Synchronization routine. 

The synchronization i8 accomplished via «a sommon direct 
meceess file. Three flags control the flow of control, a 
controller flag (ictl), Red Player fiagqg (Cired) and Green 
Player flaq (Ciogrn). These flaqs are sét to zero or one 
deoending on the action to be taken. When the Umorre wants 
to hold the odlayers -, a 2ero 18S written toa ired and igrn. 
The olayers' game will be stcoved until the Umpire sets ired 
meee 1aornm to one. If ict! is eaual to 9, tne Acquisition or 
Operation Phase wil! be stoopoed. Initially, ict) 1S eaual 
to one and ired and igrn are set to zero. Fed Player sets 
ired to one and Green Player sets igrn to one when each logs 
On. Im the same way, control is haltes st tne end of each 


turn by issuing the aopoprooriate flag. 
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3. MAIN PROGRAM AND CONTROL MODULES 


The control orogram sets up the files used in COMEL. It 
Mmemewrieten %3n the VAX/VMS command file language. The 
coritro! modules are started by the control orogram. These 
control modules are short *ORTRAN programs that call the 


appropriate phase of COMEL. 


34:1 PROSRAMMING STYLE 

The command file orogram is written to manidoulate the 
Game files. The style of programming is limited to placing 
the comnandsS in the correct order for execution. The 
FORTRAN modules called contro! the execution ohase entered 


ea COMEL.. 


meee ERROR CHECKING 

The error checking voerformed is limited to testing for 
correct menu inout and trapping error conditions to orohibit 
the Umpire or olayer from being thrown out of the proqram. 
instead, the question will be repeated. The FORTRAN contro] 


module will only allow menu Selections to be entered. 


leo 





Seo STRUCTURE OF THE CONTROL PHASE 
inmerecontrol ohase of the program consists of setting up 
the fileSs running the proarams entering the correct ohatie, 


and saving the files on exit from the game. 
3.4 CONTROL MODULES (ACQUISITION AND OPERATIONS) 


COMEL CONTROL PROGRAM (COMMAND FILE) 
memes COMEL.COM 
Puroose and Method: 

A collection of command lanaquage routines used oby 
the Umoire to manioulate the game files (saver, restore, 
memete) and run COMEL. 

The main menu of the command tiie is disalsved on 
the terminal and user input 1S requested. The action 
requested is carried out via a GOTO to a cotrmancd module 
written to carry out the Delete, Save, or Restore. 

Two error routines are orovided to osofarvent the 
meercgental destruction of “files. Ane 185 to orevent the 
meooram from failina due to an error in the command file 
Cie, copying a noneexistant file). The Second error 
Brorection is to return to the main menu 1 f the 
Unmpire/Player tries to exit COMEL via a CTRL@-Y. 

Suborograms Called: 


UMPTRE.FOR (Main Program) 
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MAIN PROGRAM UMPTRE 
Files UMPIRE.FOR 
Purpose and Methods: 

mes 1S the control orogqram the Umpire uses to 
choose to olay the Acauisition,s, Operation or both ohases of 
COMEL. 

The menu is displayed and, deoending on the  ootion 
selectecr, control is passed to the called routine. When the 
orogram is exited, control 1S returned to the command 
orogram. 

Major Variables: 

memy - |ogical; controls exit from this program 
Suborcaqrans Called: 

Subroutine GAMINEF 

Susroutine ACQCTL 

Subroutine OPNCTL 
Entries: 


pCOMEL 


SUBROUTINE PLAYER 
Pres PLAYER.FOR 
Puroose and Method: 

This is the control program for the olayer. The 
player is identified as Red or Green. The Acauisition, 
Oderation or both chases of play is then Selected. 

Major Variables: 


fini = logicals controls end of program 
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iredol = integer; flag indicating a Red Player 

iarnpl = integer; flag indicating a Sreen Player 
Suboproaqrams Called: 

Subroutine PLYINEF 

Subroutine PAGE 

Subroutine REDACQ/GRNACQ 

Subroutine REDOPS/GRNOPS 


Entries: 


@PLAYER 


SUBROUTINE ACQCTL 
prte: ACQCTL.FOR 
Puroose and Method: 

This module orovides timing and sequencing for tre 
Acquisition Phase of the game. 

Outout Acquisition game header to the Umpire ard 
cal} input routine for System data. The Umpire enrers the 
lenath of coming turn and then 1S provided tne budaet 
history. Set synchronization file to wait for Red and Green 
Player. Update stoo time and then let Red ano Green Piayers 
Start turn. Looo through a delay routine until botn plavers 
are done or until Bains runs out. The olayers then enter a 
waiting stage. The Umpire enters the intelligence uodate 
ohase. The next turn starts unless war begins 1M which case 
the Acquisition Phase ends. 

Major Variables: 
dumnin = reals tine in minutes of current turn 


ictl,igrneired - integers action comoletion flags 
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hhmmss = character *« 8; time of day 
S,it»fr,a ~- reals dummy variables 


pwar “ ragl,; the current probablity that 
occur 


x = reat? contains the result. of random 
funetvisn 


Common Vartaktles Changed: 
isiayr 
1seed 


Sstooat 


Suboroarams called: 


war wil} 


variable 


Subroutine SYSEQP Subroutine PAGE 
Subroutine BGTHST Subroutine TIME 
Subroutine WRITIT Subroutine READIT 
Subroutine DELAY SUbFOUrT Ines alle 


Entries? 


Main Proaran UMNPIRE.FOR 


SUBROUTINE CAGE 
mire: §6PAGE SOR 
Puroose and ‘ethod: 
ThiS routine clears the terninal disolay ody 
24 blank jlines. 
Entries: 


General Utility 


SUBROUTINE READIT 


File: READIT.FOR 


Purpose and Method: 


hod 


writing 





This routine ovens and reads the synchronization 
file necessary for control of the game. The budget and turn 
is passed to the olayers. 

Parameters passed: 


Pct | iOrn ired stopat 
iturn redbgt grnboct 


Subprograms Called: 
Subroutine DELAY 
Data Files Accessed and File Name: 
50 = Synchronization File SYNCH.DAT 


Entries: 


General Utility 


SUBROUTINE wWRITIT 
Peles WRITIT.FOR 
Purpose and Method: 
This routine opens and writes to the Synchronization 
file items necessary for control of the game. 
Parameters Passed: 


et | olla ired stopat 
rtuRrN redogt agrnboat 


Suborogram Called: 

Subroutine DELAY 
Data Files Accessed and File Name: 

50 = Synchronization File SYNCH.DAT 
Entries: 


General Utility 
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SUBROUTINE DELAY 
mere: DELAY.FOR 
Purpose and Method: 

This routine 183 used whenever a delay in execution 
is desired. The delay is the parameter passed, in seconds, 
to the orogram. 

Parameters voassed: 
ti - reals time delay routine entered 
Major Variables: 


delta = raal? the difference between time entered 
delay and current tine, 


aw real; A variable entered just to delay. 
Entries: 


General Utility 


SUBROUTINE OPNCTL () 
meres UMPFILE FOR 
Purocose and Methoua: 
This module provides timing and sequencing for the 
Ooerations Phase of the game. 
Outout OGserations game npreader. Check whether 
Starting a New game; aet seed and call] inout Suoroutine or 


mea bliackboards. Disolay unit positions to set Up. “mac 


Loon through turns. Inout turn length and rules. of 
engagement. let vat 1 Saenot the first turn, Ome out 
intelligence. Outout blackboards. Wait for olayers to 


finish turns checking veriodically for messages or end of 
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time limit. When time 


continue with movements combat, 


Major Variables: 


7§ uO or both players are finished, 


and end of war decision. 


hhmmss = character*8; time 

first - integer; rules of engagement 

ictl,iIarns,iredsitsishre,ismn - integers, action 

comoletion flaaqs 

durmin = real? length of turn in minutes 

cummyrSs,stemo = real; dummy variables 

strooat - real; scheduled end of turn 

over - logical, true if Game 1s to end 
Subproagrams Called: 

Subroutine PAGE Subroutine RULES 

Subroutine DELAY Subroutine OPINTEL 

Subroutine TIME Subroutine INPUT 

Subroutine AWRITIT Subroutine RPOSIT/GPOSIT 

Subroutine READIT Subroutine RMOVE/GMOVE 

Subroutine RMSG/GMSG Subroutine DICTION 

Subroutine SYSOUT Subroutine COMBAT 

Subroutine SYSBRD Subroutine ENDWAR 

Subroutine REDOUT/GRNOUT Subroutine REDBRD/GRNBRD 


Entries: 


Main orogqram UMPTRE.FOR 


SUBROUTINE REDOPS/GRNOPS () 


meee. RED.FOR/GREEN.FOR 


Puroose and Method: 


This nodule controls the timing 


routines for the Red or Green Player. 
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Output Goerations Phase header. Wait until start is 
indicated by Umoire, checking periodically for messages. On 
the first turn call moduie to aSS1QnNn eaquinment Oe wtin ©S:. 
Call turn module; PeeUrnA CO waiting. 

Major Variables: 
emer, 1Cr I1FeCOr-,1GrN * WNtegers;s control flags 
stopat - realrtime for scheduled end of turn 
dummy,st = reals dummy variables 
hhmmss = realsroresent time 


Suboroarams Called: 


Subroutine PAGE Subroutine RMSG/GMSG 

Subroutine TIME Subroutine RPCOMY1I/SGCOMMI 

Subroutine READIT Subroutine RTURN/GTURN 

Subroutine WRITTCT Subroutine DELAY 
Entries: 


Mam Program PLAYER.FCR 


SeereOUlTINE RLISTEN/GLISTEN (GUEST,ANS) 
Files: GENERAL.FOR 
Puroose and Methoc: 

This module allows ar. active terminal to J]isten for 
and read the answer to a message oreviously sent to another 
terminal. The exchanace of messages iS between the Umpire 
and a olayer. 

Parameters: 


Quest = integer; flag indicating whether answer 15 
expected to the question 


ans = character*l]1; anNSwer, blank returned 1 f no 
answer 18 exoected 
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Suborograms Called: 
Subroutine DELAY 
Fntries: 


General Utility 


SUBROUTINE RMSG/GMSG () 
Pewee 3 GENERAL.FOR 
Puroose and Method: 

This module allows a terminal in waiting status to 
receive and answer messages from another terninal. The 
exchange of messages 1s between a olayer and the Umoire. 

Major Variables: 
flag - integer; flaa showing an answer is expected 
record = character*80; text of message 
ans = charactersxl; answer 

Subproqrams Called: 


Subroutine DELAY 
Subroutine PAGE 


emcries: 


Subroutine OPNCTL 
Subroutine REDOPS/GRNOPS 


SUBROUTINE OPEN (NUM) 


File: GENERAL.FOR 


Puroose and Method: 


LE 





This nodule ovens fiie ‘num', makina an error cneck 
musee if the file is empty. 


Parameter: 


num = integere= number of the device to be onened 
Entries: 


General Utility 
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Pee wULSTTION PHASE 


The Acquisition PhaSe Selects the electronic equioment 
to be used by the units 1n the Operations Phase of the aame. 
This phase 1S an exercise of olannina, time management, 


budgeting, and forecasting. 


4.1 PROGRAMMING STYLE 

Alt modules in the Acquisition Phase are written in a 
MoO down and structured format for ease of maintenance and 
Oprogram extension. That 1Sr Ofrogram control flows downward 
and GOTO statements are limited to the extent oossible. 
Each module takes care of one specific action (or related 
aerions). Indentation 1s designed to enhance readability of 
the orogram. 

FORTRAN 77 unique constructs were uSed to simplify the 
programs and increase maintainability and reliability. 
However, standard FORTRAN is used as much as oossidlie to 
enhance transoortability and conversion to different 
comouter systems. In the Acauisition modules, the ‘DO 
Meets. .END O0' constructs are used only to control exit 
memes module or a file. The ‘JF...THEN...ELSE' construct 
1S Boy used as an '‘'IF..-THEN' with no nested ‘IF’ 


Statements within the construct. Proaramming 1n this manner 
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will Simplify conversion to standard FORTRAN, should it be 
necessaryve teow) |] also simolify a novice Pproarammer's 


ability to understand the modules logic. 


4.2 ERROR CHECKING 
There are three categories of errors trat nay occur in 


amy program. fhe first tvoe of error is entering extraneous 


G@meracters or commands. The second tyoe of error is 
entering values out of range. Tne last tvoe 1s system 
errors. 

Extraneous characters entered in thet orogram can be 


Semtrorled through the ‘ERR’ ana ‘ENDS anotions of the 'READ' 
Statement. Extraneous values (other than numeric) wil) 
force an error condition if the system exoects real or 
integer data. All READ statements tn the Acauisition Phase 
have error handlers that orevent adnormal termination due to 
read errors. 

emery range acceptability checks are overformed in the 
Acauisition Phase to prevent logic and system errors. 

Oecasionally an unforsseen system error may occur due to 
hardware failure, cower outages, comeuter systens software 
Bambure, etc. Since all data used in Acquisition is written 
to files between game turns, a system error will result in 
loss of only the current game steo data. Also, the COMEL 


command file has an error routine ouilt in that will bring 
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the orogram back to the COMEL or PLAYER main menu (even if a 


CONTROL-Y is entered) unless the system crashes. 


4.2 STRUCTURE OF THE ACQUISITION PHASE 

The Acquisition Phase and modules used are descrioned in 
the following sections. 

4.3.1 Game Seauence 

The two olayers ard the Umoire are onerating in a 
tined sequence controlled by the modules described itn 
meeeronm >. The Acquisition Phase is repeated until the 
random number selected exceeds the orobnabilityvy of war and 
wail’ does occur (Cunless Umoire starts war earlier or overiaes 
the start of war). 

The sequence of olay = 

@e The Unoire enters the lenath of turn in minutes. 

Be The Umoire gives Red/Green Players their budget. 

ce. Control is cassed to the olavyers. 

ad. The oclayers have a timed turn in which they can 
procure equioment and move this equtoment through the 
acquisition life cycler or scrap the equioment. 

e. Control is returned to the Umnoire where the 
intelligence uodate orogram 18S entered and the Umoire 
reviews clayer status so intelligence can be updated. 

f. The orogram then determines if war or the next 


mern occurs. 
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meee Common Variables 

There are three classes of common variasles used in 
me Acquisition Phase; System data, electronic eauinment 
selected and control parameters. 

System data 1S read into the common eacr qame turn. 
Howeverr it does not change during the war sane. rev ilke 
i$ fFead into common each aame turn for recovery Ouronuses in 
case of system error. Soystem data contains all system 
oarameters used for Acquisition, such as tic hnical 
capablities, cost informationr, and number of each system 
available. 

Electronic eauioment data is dynamic and will chanae 
omen Game turn. The array of enuinment data tontains 
electronic equioment selected by Red/Green and tne State of 
the eaquioment C(R+D0, AR+D, MtD, OFM, ets. A reference in 
Meee tite ooints to the location of the electronic eaquioment 
Mepormation in the system data array (RITEW/GITEM). This 
array is also saved to a file from the common area at the 
Sma Of each game turn and read from a file into common area 
at the beginning of the qame turn. 

Parameters used in the program are keot 19 the named 
common called /PARAMS/. The gata in this common is not keot 
in a file between game turns. It remains in memory the 
entire game. it is used for control of orogram execution 


Suring the play of the game. 
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fees Loterfaces 

Interfaces between the Umpire and player are via 
fares. Synchronization 1s accomolished oy the data 
containea tin ‘SYNCH.DAT', This file contains controls 
necessary for EImMima, turn, SUudgét and length of turn. The 
equicment selected 18S passed to the Umpire via the 
"REQGUIP/GEQUIP.DAT' file. Intelliaence 18s oassed via 
Meee 7GINTEL.DAT' file. More budget information is found 


waeene 8GTHST.DAT' file. 


Sere ODIFICATIONS 

More Acauisition routines may be added to COMEL or 
modirications made to existing routines. Additional 
decision analysis aidS or other actions nay be desired. 
Meeeres can easily be added to the Acquisition Phase py 
@emrgo another 'MENU' item, an 'IF' statement to select this 
izem, and the subroutine ‘module’ within the routine. 
Msdifications to the progqram should be eaSvr since the 
Orogram is structured and does not rely heavily on GOTO's. 
However, care nust be exercised if the control orogram is 
mer vey due to the synchronization routines. Examoles of 
Semenronization routines are ; NPITIT, REAOIT, ACQCTL, 


REDACQ, GRNACQ, ITURN, STOPAT, ICTL, IRED, and IGRN. 
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4.S COMMON VARIABLES (ACQUISITION PHASE) 

Acauisition uses three types of common vVariaoles; 
information on systems available for ourchase, arravs of 
electronic eaquioment” that have oeen purchased- ang 
parameters that are® used to control the game olay. These 


common variables are identified below. 


JSYSTEM/ 
system(100) = character * 83 equipment nomenclature 


rsystm(200) = character * 8; selected red equioment 
nomenclature 


asystm(ec00) = character * 8&8 
nomenclature 


=e 


selected areen equidment 
etype (100) = character * 57 classifies each systen oy 
tyoe 

eqcodat - character * 20% holds equioment data fiie name 
sysdat - character * 20; holds system data file name 
JSYSACGQ/ 


noa(100) = inteaer; number of end items of eacn =kird 
available 


Paocost(100) - integers cost in 3M for RtD of system 
rdtime(100) = integer; time in years required for Ft) 
ardest(100) = integer; cost for accelerated %+) 
ardtim(100) = jinteaqer; time for accelerated ®+D 


mdcost(100) -* integer; Go's tia Of manufactorina and 
deoloyment 


mdtime(100) = inteqers time in years for M+tD 


nomest(100) = inteaer; cost of normal operating and 
maintenance 
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romest (1090) |= integer; cost of O+tM at reduced readiness 
/SYSOFS/ 
oe * 

mob (190) = inteaer; mobility in hexes oer turn 


erna (1090) = integer; communications range in hexes; 
beamwidth of satellites 


eenos (100) = integer; for HF equioments, skywave range 


sec (100) = integer; security factors ability to resist 
yaMMr~ing and intrusion 


re! (100) = real; reliability 


memes (1UG) =- real; reliability of HF eaquioment in skywave 
oceration 


mex ('00) - real; flexibility 
mmmeciCQ> = real; ootimization 
ese (1909) = raal; C3 effectiveness 


Seemerct:0C) - real; C3 effectiveness of HF in skywave 
oper3tien 


ewf (193) = integer; electronic warfare effectiveness; 
abiititv of EW equinoment to overcome the security factor of 
communications equioment 

acm (109) = reals effectiveness of jamming 


es7m (196) |= integer; ability to detect emmissions 


beams (1°0) = jinteaer; for satellites, the numoer of 
beams 


PEEDEQP/ 
LN, 


ritem (200) = integers opooints to the location of the 
System in the system data arrays 


reff (200) = real; effectiveness of the selected system; 
equa] to 1 iif system is fully effective, .5 if system 15 
Partially effective (reduced operation status), 9 if not 
yet placed into ooeration 


ryrbat(c00) = inteqers the year a system was olaced in 
Pe) or “M+0 
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ryrrdy(209) - integers the year a system will finish +0 
or M+t#D 


irdest(200) = integer: the cost of the current Stage af 
acquisition 


yeouy (200) = integer; a flag indicating thst a system j 
finished “%+D 


u) 


iracce (200) = inteaqer? a flag indicating that a system is 
in accelerated R+D 


a 


irexo (200) = integers a flag indicating that a system 
in normal R+D 


Sa 


meme.) (200) = integer; a flag indicating that a system ; 
iN reduced operation 


iprmnfd(200) = inteaqer; a flag indicating that a system ; 
being manufactored for deployment 


ve 


uv) 
< 
i) 
ees 
fy) 
3 
(A 


mmr «c00) - integer; a flag indicating that a 
finished R+D 


JGRNEQP/ 


ritem (200) |= integers points to the loeaticn uot the 
System in the system data arrays 


geff (200) = real; effectiveness of the selected system; 
equal to 1 1f system is fully effective, .5 if system 13 
Oartially effective (reduced operation status), 9 if not 
yet olaced into opveration 


ayrbogt(200) =| integer; the year a system was olaces in 
R+D or M+tD 


ayrrdy(200) = integer; the year a system will finish +) 
or M+) 


igrcest(200) = integers the cost of the current stage of 
acquisition 


meeuy (200) - integers a flag indicating that a system 1s 
finished M+D 


Maacc (200) = integers a flag indicating that a system is 
1Nn accelerated +) 


1gexno (200) |= inteaers a flaa indicating that a system is 
1M normal) R+D 
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igred (200) + integer; a flaaq indicating that a system is 
in reduced overation 


igmnfal(e00) - integers a flag indicating that a system is 
beina manufactored for deoloyment 


mera (200) - integer; a flag indicating that a system is 
finished F+D 


/PARAM/ 
iturn = integer: the current acquisition year 


stopat = real; the time that the turn wil} be over 
(seconds since nidnight) 


redbat ~ reat? the current years budget for red 
arnbat ~- real; the current years budaet for green 


robqusd ~*~ real; the Red Players budget minus amount soent 


abgusd ~ reali the Green Players budget minus amount 
spent 


rogreq - real; the Red Players buacget request for next 
year 


gbareaq ~ reali: the Green Players budget request for next 
year 


norsys -= integes; the number of systems in the system 
file 


noreqo - inteaer; used to hold the number of eauioment tn 
red or green esquioment file 


1ueap = integer: holds the unit number for various files 
during olay 


ip9layr = integer; holds the olayer id (1 = areenrs, ee = 
red) used to communicate between routines 


inrd = inteaers number of red equioment 
1aeN = inteaqer;snumber of areen equioment 


~ 


1seed = integer; random number seed used 


206 





Meo thE ACQUISITION MODULES 


SUBROUTINE GAMINF/PLYINE 
Files GAMINF.FOR/PLYINF.FOR 
Puroose and Method: 

This routine pages through a game documentation file 
to suooly game information to the Umpire/Player. 

The routine ovens the information file and reads it 
to find how many records are contained in the file. The 
number of oages it can display 18 computed (records/!15). 
The Plaver/Umnpvire can paae through the file ony entering the 
desired paqe number. 

Major Variables: 
mesa = character * 807 information file record 
emoti! = logicals used to test for end of file 


nliines -* interger; Number o f lines Culrrem © | y 
disolayed 


itenmo = integer; temoorily used for location of page 
inmd = inteaer; ovoace selected for viewing 
mrrom = integer; last record read 

Suborograms Called: 


Subroutine PAGE 
Subroutine DELAY 


Data Files Accessed and Name: 


60 = Game Information File GAMINF.FOR 
65 = Player Information File PLYINF.FOR 


Entries: 
Main orogram PLAYER.FOR 


Cd, 





mein orogranm UMPTRE.FOR 


SUBROUTINE SYSECF 
meres OYSEQP.FUR 


Puroose and Methsd: 


This FOUTINS® sa0ens and reads the aaa files 


mecessary for the Acauisitions Phase. 
Ooen anda read tiles for system information 
Red or Green 


equipment or Green edqdutitoment files. 


Files 


Entries: 


Subroutine TATTLE 


SUBROUTINE BGTHST 


BGTHST.FOR 


file is uodated depovending on the value of [PLAYR 
C=red) or IVEQP (16=green,!15=red). 
Common Varianles Crhanaed:; 
sysdat eqpdat system etype 
rsystnm gsystn Noa facost 
rdtime ardcst ardtim mdcost 
mdtime nomcest romcst mobo 
ern 3 ernqs SEC re] 
rels flex ellen c3e 
c3es ew f acm esm 
beams ritem reff Ryrogt 
ryrrdy 1rdest rrbuy iracc 
irexo irred icmnfa irferd 
qitem qeftf ayrbogt ayrrdy 
rarcst 1gbuy 1gacc 1gexo 
igred Fommto rated 
Data Files Accessed and File Name: 
14 = System list Sr oe. Oa 
15 = Red eautoment list REQUIP.DAT 
16 = Green eauioment list GEQUIP.DAT 


and Red 
equioment 


(l=green, 





Puroose and Method: 
This routine allows the Umpire to enter the Red ano 
Green Players’ budgets. 
The budget file 1s opened and checked for data. 
Each record constitutes one year. If no data records exist, 
then ITURN is set to one. If there are data records, they 
are disolaved for the Unoire's use. The Umoire then gives 
the Red and Green Players their budget for that year. 
Major Variables: 
Isturn =- integer; the current turn ninus one 
Common Variables Changed: 
megogt arnbat 
Common Variables Referenced but not changed: 
neuen 
rogusd 
abaqusd 
rogrea 
gbgreq 
Subroutines Called: 


Subroutine DELAY 
Subroutine PAGE 


Data Files Accessed and File Name: 
99 = Budget history BGTHST.DAT 
Entries: 


Subroutine ACQCTL 


SUBROUTINE TATTLE 
File: TATTLE.FOR 


Purpose and Method: 
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mariCE ys us@d by the Umpire to read the mail files 
and to read the status of Red/Greer Acauisition Phase. 
TATTLE is menu driven. The Umoire can select 
Red/Green game summary and can read the Red/Green mail 
files. ieee allows the Umoire to proccess Red/Green 
intelligence requests. The Umpire then can resoond by 
uodating Red/Green answer file. 
Major variables 


fini - logical; used tc test whether user would like 
me exit intel. 


Endfil =~ logical; used to check end of file status 


rtyo ~ Character * 23; recor? tyoe in the Red/Green 
Intelligence File. 


irayr * integer; The turn intelliaqence was requested. 


19agnNr 7* Integer; Lett aGmeindscating 1f olayer would 
Tike a general inte! brief. 


isr = integer; atic iadicatcing if oleyer would like 
a soecific intel brief. 


insyst = character * &; The system that olayer would 
like intal info on 


ist 7 integer; Pot used 


infrd - integer; used bv olayer to request if system 
is in R#D 


inbdbuy = inteaer; flag used by player to request if a 
system will be bought 


inamt ~ inteaer; flag to request how many of a systen 
will be bought 


indte = integer; flag to reaquest when the system will 
be ready. 


msg = character * 80; This 18 the message that the 
controller received from the olayer receives as an 
3NSwWe? . 
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Common Variables Changed: 
yolayr 
1UueQo 
eqodat 
stopat 

Suboroarams Called: 
Subroutine SYSEQP 
subroutine SYSTMS 
subroutine DELAY 
Subroutine PAGE 

Data Files Accessed and File Name: 


25 Red Intelligence File Piel. Oe | 
20 Green Intelligence File GINTEL.DAT 


Entries? 


Subroutine ACQCTL 


SUBROUTINE REDACQ/GRNACQ 
Files: REDACQ.FOR/GRNACQ.FOR 
Purpose and Method: 
Provides the sequencing for the players during the 
Acquisition Phase of the aame. 
Outout Acaquisiton game header then a message if a 
Olayer iS waiting for the other olayer to LOGIN. Beain a 
Qame loom. Load the system data and player equioment files. 
[et a loqged in flag. Hetayeumat. this ooOint until other 
DOlayer logs into the game. Obtain budget and stop time. 
Call the main Acquisition module. After acquisitions Set a 
flag and enter a hold looo. When the Umoire is finisnedr a 


flag is set by the Umpire so the next turn can Start. 





Major Variables Charsed: 
hhmmss |= character *83 time of day 
1¢7,1D0r7it * Integer: dummy 
PeSe,re,ger,st = real: dummy 

Common Variables Changed: 
iolayr sysdat eqodat ~uedo 
iarn jred 

Common variables Referenced but Not Changed: 
ire, t | 
stoosast 
iturn 
redogt 
arnbot 


Suborograms Called: 


Subroutine PAGE subROuti ne: HWRIT If 

Subroutine TIME Subroutine DELAY 

Subroutine READIT SuprOlts me ACQUIS 
Entries: 


MAIN PROGRAM PLAYER 


SUBROUTINE ACQUIS 
File: ACQUIS.FOR 
Purpose and Method 
This is the main orogqram that enabdles players to 
acquire electronic egquioment. Tt disolays the main menu 
meerons to allow the olaver to carry out the acquisition 


strategy. 
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The control of system information and acquisition is 
via menu. The olayers options are listed. At the too, 
budget and time information 1s disolayed.e. The current time 
is checked against the STOPAT time orior to the execution of 
a subroutine. If stoo time is exceeded, or the exit option 
is selected, the equioment data 1S saved to a file and 
control oassed to REDUPS/GRNOPS. If budaet has been 
exceeded, a warning 1s displayeda. After, the above checks 
are made, the selected option 1S executed. Wpoineame<) ©. S10 Tf 


this routine, an end of turn message 1s disolayed. 


Major Variables: 


bspent real; the amount of the origional budget 
already soent. 


itime = integer; the times, iN minutes, remaining for 
a decision 


Common variables Changed: 


abqusd 
rogusad 


Common Variables Referenced but Not Changed: 


grnbaot 
redbdgt 
iolayr 
stovat 
meurn 


Suboroarams Called: 


Subroutine UPDBGT Subroutine SYSTMS 

Subroutine PAGE Subroutine INTEL 

Subroutine SAVEQP Subroutine BGTAR 

Subroutine SHOP Subroutine PROCUR 
Entries: 


Subroutine REDACQ/GRNACA 


21 





SUBROUTINE UPDBGT 
File: UPOBGT.FOR 
Purpose and Method: 

ThiS program inspects the olaver's equipment file 
and comoutes the current funds obligated from the given 
budget and subtracts that amount from the olayer's funds. 
The acquisition status of the equioment (84D, ARt+D, M+D) is 
also checked and uodated if necessary. 

The budget used by Red/Green Player 18 set to zero. 
Each oviece of equipment (RECORD) is checked for flag set and 
year ready. The aopropriate money is added to the budaet 
used for those systems in active M+tD, R+0, AR*D and nornal 
O#M and reduced O+M. If a system is 107 MtD- RD, ARtD and 
the year ready field of the record is equal to the current 
turn, then the M+D fiag 18 Set to zers anc the buy fiaa 18 
set to one. If the AR+D or R#tD fiaaq is set to zero then the 
finished R+D flag is set to one. At the end of the 
ao0ropriate equioment§ file, the orogqram raturns control] to 
ACQUIS. 

Common Variables Changed: 
rhgousd abqusd tigexo 1rexo 
marrd ion fr T6ometrda irmnta 
igbuy Tebuy 


Common Variables Referenced but Not Changed: 


jolayr iturn Gyrrdy eryrerdy 
rdcost gitem ritem ardcest 
mdcost nomest romest ge f f 
ref f 

Entries: 





Subroutine ACQUIS 


SUBROUTINE SAVEGQP 


meres «=SAVEQP.FOR 


Purpose and Methods: 


SAVEQP will take the current contents of the 


Red/Green equioment arrays and write them to the equioment 


fyles. The budget file is also updated with the budget used 


by Red/Green the vast acquisition year. 


The Red/Green equioment file is onened. The 
contents of the Arrays are written to the opened tile. If 
mero 7GSYSTM is blank, the record is not written. Lt 
{GBUYT/IRBUY 318s eaual to ones, then the system is not written. 


The equipment file is closed, and the budget file 1s opened. 


yUueQaD 
eandat 


Common Variables 


The budaet record for the turn 1s undated with the budget 
used by Red/Green. The budget file is closed and the 
Orocram returns control to ACQUIS. 
Major Variables: 
rogrgba,rusd-,gusdrrreaq,greq = reals dummy 
Common variables Changed: 
asystm rsvstm rabuy rrebuy 
gitem ritem geff reff 
ayrbqt ryrbgt ayrrdy ryrrdy 
morcst mece st mac c iracc 
1gexo 1rexp heaimed Sarre 
raomnfd irmnfd Lote d irfrd 
gQogusd erbausd 


Referenced but Not Changed: 
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yolayr 
noreaqp 


Subproarams Called: 
Subroutine DELAY 
Subroutine ERASE 

Data Files Accessed and File Name: 
15 = Red Equioment List REQUIP.DAT 
15 - Green Equioment List GEQUIP.,DAT 
99 = Budget History list BGito).04t 


ematries: 


Subroutine ACQUIS 


BSuOROUTINE ERASE 
feerve;s ERASE.FOR 
Purpose and Method: 

Erase is used to initialize the equioment and system 
arrays throuaqh the use of Data statements with eitner zero 
Oe Olanks. This is done to clean the common areas out 
between game turns so extraneous information is srased. 


Common Variables Chanaed: 


re] rels flex opt 
c3e c3es ecm ge tn 
reff rogreq aqbdgqreaq stoost 
meabat ornbdoct rogusd abausd 
noa recost rdtime ardtim 
mdcost ndtine nomcst ardcst 
romcst mob errno erngs 
sec ew f esm beams 
ritem ryrbogt ryeedy irdcst 
gitem gyrbot ayrrdy igrcest 
yturn norsyvys nbreqp jueap 
intr rata inrd iaen 


Entries: 


Subroutine SAVEQP 





SUBROUTINE SHOP 


peppers 8 SHOP .FOR 


Purpose and Method: 


Shoo 1s used to 


arrays with systems from 


systems are candidates for procurement and 4) 


to Zero. No 


tyoe (NOA) can be olaced 


The terminal display 


list of systems) available 


reference number) is disolayed. 


system via the menu number 


equioment arrays. 
Continue. Next, 


1s desired, else, cal] 


Major Variables? 


hhmmss = character * 8; 
idectn = integer; tine 
decision 

noage = integer, a value 


on the outout disclay 


if,ie,i13,14 =~ integers a 
terminal display 
itmnbr = integer; aouser 
the disolay 


Common Variables Referenced 
stooat 
norsys 


system 
etyoe 


ele 


load the 


the 


more than the allotted amount 
IN the equipment 
is cleared. 


{along with eaquipment 


for cossibla 


If the olayer has not run 


ask the player if 


time of 


Red/Green Piavers equioment 


system Gata varray. These 


flags are set 
of each system 
an fay Ss. 
Neat , the entire 
tyoe and 
ail] 


The playes select a 


“we uUStTon 11m the 


out ont tine, 


more system information 


a routine to add the system to file. 


Gay 


in minutes left to make 


used to allian the co Huans 


value used with noace (for 


in 


Inout to select a system 


but Not Changed: 





Suborograms Callea: 
Subroutine PAGE 
Subroutine TIME 
Subroutine SYSINF 
Subroutine SYSOPT 


Entries: 


Subroutine ACQUIS 


SUBROUTINE SYSINF 
meres) «6©6SYSINF.FOR 
Purpose and Method: 

SYSINF provides system information on the ovarticular 
system selected by SHOP. 

The display is cleared. The player iS given. the 
system name and equinment type and asked whether more 
information is desired. If yess a narrative descriotion is 
given on the equipment type froma file with this data in 
it. Next, technical information is obtained from the system 
mmray if desired. Then » cost infornation is disolayed if 
requested. The oroagqram returns control to the caller. 

Parameters 

itm = integers index to system in the systen file 
Major Variables: 

fini * logical; checks for end of file 


equio = character * 5% equipment tyoe read from 
System information file 


descr = character * 74; Narrative descriotion line 
fron system info file 


Common Variables Referenced but Not Changed: 
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system etyoe mobo re] 
opt ecm sec rels 
flex esm erng c3e 
beams ew f crngs c3es 
noa rdecost rdtime ardcst 
ardtim mdcost mdtine nomest 
romest 


Data Files Accessed and File Name: 


55 - System Information SYSINF .DAT 


emoaries: 


Subroutine SHOP 


BUSROUTINE SYSOPT 


Somes a oY SOPT.FOR 


Purpose and Methods: 


This routine enables the piayer to 
selected in SHOP to the equipment file. 


The Red/Green Player is asked to enter row many of 


the selected system desired. First the Red/Green esquioment 


arrays are checked for the number of that system already mn 


the array. The olayer 1s then told how manv systems of that 


type are in the file and the maximum number oermitted. The 


Number the user entered 1S reiterated. Tne program checks 


whether the maximum wil! be exceeded with tre agditiona| 


Systems selected. The program then adds the systems to the 


equipment file (uo to the maximum) and disolays success or 


Qualifies the message with the actual amount added. St rth as 


point, only the system name and location in the system array 


18 added to the equipment arrays. The other values are set 
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mo zero. The number of eauioment is kept in’ common. The 
crogram then returns control to SHOP. 
Major Variables: 


nmsyst * integers number of that systen you wish to 
add 


i¢V¥S = INteqer; Number of that system already mn 
file. 


nouy ° integer; the difference between NOA and =ISYS 
$t less than NSYST, else equal to nsyst 


Cormon Variables Changed: 


osystm gitem ge f f ay Proce 
Berrdy i9grcst igbuy 1gacc 
13ePxXO 1qred igmnfad 19ofKfd 
rsystm ritem reff PY Fibat 
Pererdy irdcst irobuy iracc 
1rexo irred Temotaeeief fro 
moreaqo 


Common Variables Referenced but Not Changed: 


System iolayr 
nmo3 


Sucprograms Called: 
Subroutine PAGE 


Frrrejes: 
Subroutine SHOP 


BUGROUTINE SYSTMS 
mre: SYSTMS.FOR 
Purpose and Method: 
SYSTMS is used to summarize the current state of the 


equioment files for PLAYER/UMPIRE information. 
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Decision time left and budget are disriayeda along 
with a menu of options available for selection, [f decision 
time exoiresS, or, the Player/Umoire decides to exits control 
is returned to the calling program. Next, totals are set to 
zero and the equioment array is analyzed based on flaus” set 
denoting the state of the systems. Totals are computed, 
Denending on the option selected in the main menu, summaries 
are displayed on the state of the array. 

Major Variables: 
fini = logical; used to control end of routine 
budget = reals Red/Green budget 
bgtlft - real? monev left player 
hhmmss = character * 8; time of day 
itime = integers decision time left 
neda - integer? number systems in accelerated +! 
nredn = integer? number systems in normal R+tD 
nmnd - integers number systems in MtD 
ndeon = integers number systems normally depisved 
nomr = inteaer; number systems in reduced 0+ 
nobuy = integer; number systems ready to duy 
nfrd = integers number systems finished Rt) 


nlines = integer; number of lines disolaved on screen 


ntot - inteaer ; total of narda, nrdn-, amnd-, ndeon, 
nomr,y, nouysr nfrada 


Common Variables Referenced but Not Changed: 
gornbgt gbgusd redbat rogusd 


Stooat iturn nbreqo iolayr 
gef f reff iamnfd iremnftd 
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igexo irexpo Vaiacc Weacc 
igbuy irbuy 1Qfrd irfrd 
gasystm rsystm  gyrrdy ryrrdy 
maotime 

Suborogrems Called 


Subroutine PAGE 
Subroutine TIME 


Entries: 
Subroutine ACQUIS 


Subroutine TATTLE 


SUBROUTINE INTEL 
Pile: INTEL.FOR 
Purwose and Method: 

Thtrs nodule enables the olayer Go read the 
intelligence file containing either information reauested or 
messages from the Umpire. 

The Red/Green intel file iS opened. The proqram 
loops through the file looking for ‘A' record type. The 
year of this record 1s stored. Unon the end of filer the 
OCroaram diso!tays a menu with a year to select range from the 
first year recorded to the last year recorded. No years 
will be listed if there is not any intel data. The olayer 
then selects a year from the menu. The file 1S rewound and 
the program then loons through the file again printing the 
selected records. 

Major Variables: 


iunit = integers unit number of Green/Red intel file 
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ifile = character * 20; file name of Green/Reg intel 
file 


nty = Integer; anor ray nolding the selected intel 
years 


itmpyr = integer; a temporary hold area for the year 
fini = logicals a flag used to control end of routine 
endfil - logical: a flag used to test for end of tile 
iyrfrs = integer; first year found in intel file 
iyrlist = Integer; last year found in intel fite, 


rtyo - character * 2; record type in intel file (A = 
answer) 


rrqyr = integer; year of request 

mSG = character * 80 7; message from Umpire 
itime = integer; decision time left 

inpick = Integer, intel vear player selects 


nlines - rnteqer; number of lines disolaved on 
rerminal 


Common Variables Referenced but Not Changed: 


1olayr stoost 
rturn 


Suberograms Called: 
Subroutine DELAY 
Subroutine PAGE 
subroutine TIME 


Data Files Accessed and File Names: 


C0 = Green Intelligence Data GINTEL.DAT 
eS - Red Intelligence Data RINTEL.DAT 
Entries: 


Subroutine ACQUIS 
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SUBROUTINE 8GTAR 
Files BGTAR,FQ2 
Puroose and Methods: 

This orogram shows the player a breakdown of current 
buaget obdliaations (those systems where money has been, or 
must be soOent) and projects those obligations four vears 
into the future. The olaver 1s also able to submit a budaet 
request for next vear. 

The arrays for the display are initialized. Then 
each flaa of the olaver's equioment array is checked for the 
Status of that system. If money has been required, the 
aoprooriate array is uodated (ier, number of systems in that 
stage and money obligated for that stage). <A projection is 
then made for the current state of that system and for four 
years in the future by Sequencing through the acquisition 
orocess and recording the money obligated for each of the 
Systems five year lite. 4 message explaining the orocedure 
is displayed. The gradh 1s then written on tne terminal. 
Finally, the Red/Green Player 18 asked whether a budget 
request 1s to be syomitted for the next year. I[f ves, the 
budget fiie 1S opened and the request entered. 

Major Variables: 


inrdn(S) - integers number of systems in normal RtD 
for year I 


inrede (5) = integer? cost of systems in normal R+tD for 
year I 


iardn(S) - integer; number of systems in advanced Rt) 
for year I 
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iardc(5) - integers cost of systems in advanced 


for year I 


ismdn(5) © integers; number of 
i 


ismdc(5) = integer; cost of systems 


iromn(5) |= integer; number of 
for year I 


irome (5) | integer; cost of sysems 


year [ 


inomn(5) |= integers number of 
for year I 


R +) 


Systems in M+#D for year 


Systems 1n reduced 


Systems InN normal 


iN reduced 0+ 


1m “+D for year | 


OM 


for 


O+M 


inomce(S) |= integers cost of systems in nornal Ot+FM for 


year [I 


itotn(S) |- integer; total number of systems for 


I 


itotc(S) = integer; total cost of systems for 


numb = Inteaer; used to ‘con 
Orojection 


istrt - inteaqer, for a given 
next state beains 


1done = integer; for a qiven 
next state ends 


Seat ,GbootsFO,Gbs,yr,qr = real; 
Common Variables Chanaed: 


rogreq 
gbgrea 


Common Variables Referenced but 


i9layr norean” aeff reff 
igexo irexo iturn oyrrdy 
ryrrdy mdtime gitem ritem 
rdcost ardcst igacc Wrace 


nomest mndcost idmara irmnate 
Suberograms Called: 


Subroutine PAGE 


ees 


year 
vear [ 
rol fowl theougn, 1Gost 


State, the year that 


State, the year that 


dummy variables 


Not Changed: 


the 


the 





Beuoroutrne DELAY 
Data Files Accessed and File Name: 

99 = Budget History File BGTHST.DAT 
Entries: 


Subroutine ACQUIS 


BUGROUTINE PRISTS 
Files PRISTS.FOR 
Puroose and Method: 
PRISTS prints the eauipnent lists of the Red/Green 
Player dDetween each turn. 


Common Variables Referenced but not changed: 


Nbreqo idlayr i geff rof f 

i19gmMNfd i itrmnfd igexo 1rexo 
1aacc weacc 1Qbuy iMbuy 
narra irfrd osystm rsystm 


Oyrrdy eryrrday mdtine 
Data files Accessed and File Name: 


70 - Green equiomert orint list EQPGRN.DAT 
75 2 Red equioment print ist EQPRED.DAT 


SUBROUTINE PROCUP 
Files PROCUR.FOR 
Puroose and Method: 
PROCUR controls the orocurement and acauisition 
Phases of the systems in the eaquioment array. Intel liaence 


Can be purchased and a decision analysis made. 
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The orogqram ditsolays a menu with the options 
available for the Red/Green Player. 
Major Variables: 
fini - logicals used to control exit from subroutine 
budget = reals red/green current budget 
batlft |= real; red/green remaining budget 
itime = jiAteger; decision time left 
Common Variables Referenced but Not Changed: 


1Oolayr arnbgt redbgt 
stopat 1turn 


Subprograms Called: 


Subroutine PAGE Subroutine RDEXPN 
Subroutine DECISN Subroutine OMRED 
Subroutine BUYSYS Subroutine PINTEL 
Subroutine SCRAP Subroutine MDEPLY 


Subroutine RDACCL 
Entries: 


Subroutine ACQUIS 


SUBROUTINE DECISN 
Bries ODECISN.FOR 
Puroose and Method: 

The ouroose of this routine is to enable the user to 
get an estimate of force effectiveness. 

First, the weights and parameters used in the 
Subroutine are initialized. Then a short menu is disolayed 
listing the options. Whenever an option iS executed, the 
totals used are set to zero and both graohs are initialized. 


KA looo is then entered and effectiveness comouted (described 
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in Users! Manual) for all systems in the equiopment array. 
Weights are only anplied to the totals (ootion 2). 

The orogram then checxs for ortion selected. Eor 
ootion 1 or 2, araohs are osutput form the appropriate 
arrays. If option 3 or 4 is selected, the olayer can change 
weights and Oarameters usec in computing force 
effectiveness. 

Major Variables: 
fini = logicals used to cortrol the end of routine 
wtmob = real; weight of mobility in equation 
wtcr = realr weight of coms range in equation 
wtcers = realr weiaht of skin coinm range in equation 
wtsec = real; weiaht of security factor in equation 
wtc5 = real; Maoh t of c3 effectiveness in eauation 


weiaht of sxio c3 effectiveness in 


=e 


wtc3s = real 
equation 


wtbm = reals weight o number of sat beams in equation 
wtewf = real, wetant of e#wi In eauation 

wtecm = real? aeiaght of ecm in equation 

wtesm = reals weight of E@Esm in e#equation 

mobhi - integer;scaling factor for mobility 

icrhi - integer; scaling factor for comm ranae 

jcershi * integer; scaling factor for skio comm range 
Soni = peal; scaling factor for c3 

c3shi = real? scaling factor for skio c3 

bmhi = real; Scaling factor for sat beams 


iewfhi = integer; scaling factor for ewf 
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iecnmhi = integer; scaling factor for ecm 
iesmhi °-= integer; Scaling factor for esm 
itime ~ integer; decision time left 


total adjusted mobility for year I 


=e 


totmob(5) - real 
totcer(S5) = real; total adjusted comm range for year I 


toters(5) - real; total adjusted skio comm range for 
year I 


totsec(5) *= reals total adjusted security factor for 
year | 


totc3(5) = real; total adjusted c3 for year I 
merc5s(5) = reals total adjusted skip ¢3 for vear I 
totbm(5) = reals total adjusted sat beams for year |] 
totewf(S) = reals total adjusted ewf for year I 
totecm(5) - real; total adjusted ecm for year I 
totesm(5) = reals total adjusted esm for year I 


men (i0,/0) - character * 1; holds tne force 
Capability index display 


Hea(cS,54) - character * 1; holds the force 
capablitiy assessment disolay 


itlriter,itsr,it4e,itS -* integer; 5S years of the 
forecast 


v(S5) = real; value of 0 or 1 used in equation to turn 
on or off certain values 


irdy = integers holds the year a system will be 
operating 


dmob = real; holds the scaled mobility rate 

derng = real; holds the scaled comm range rate 
derngs = real? holds the scaled skio comm range rate 
de3e -realz holds the scaled c3 rate 


de3es = realj holds the scaled skip c3 rate 
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doeams = real; holds the scaled sat beam rate 
dewf = real, holds the scaled ewf rate 
decm = real; holds the scaled ecm rate 


desm - real; holds tne scaied esm rate 


Common Variables Referenced but Nor Chanced: 


stovat yturn iDlayr nbreap 
i19exo irexo Qyrrdy ryerrdy 
mdtime gitem ritem 1aacc 
iracc 1afrd irfrd iomnfc 
inmnfd tabuy irbuy Ge f f 
reff mob crng crngs 
sec c3e c3es beams 
ew f ecm esm 


Subproarams Called: 
Subroutine PAGE 
Entries: 


Subroutine PROCUR 


SUBROUTINE BUYSYS 
mere: 6SUYSYS.FOR 
Purpose and Method; 

This routine is used to place the systems finishing 
manufactoring nO deployment into normal or reduced 
operations and maintenance. 

The eaquioment files are searched for the _ flaa 
IRBUY/IGBUY. If the flags are eaual to one then the system 
1s ready for OtM. The olayer then has the opoortunity to 
place the system in normal or reduced OtM. 

Common Variables Changed: 


abgusd rogusd iabuy irbuy 
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geff reff 
Common Variables Referenced out Not Changed: 


1Oolayr nbreqp redbgt arnbdgt 
nomcst romest gitem ritem 


Entries: 


Subroutine PROCUR 


SUBROUTINE SCRAP 
fem: «6h SC RAP.FOR 
Purpose and Method: 

SCRAP is used to remove any system from the 
equioment array. It will also add back the money used by 
the system for that year. 

The screen is cleared. Then, all systems in the 
equipment file are displayed with the state of the systems. 
The header contains decision time and budget information. A 
system is Selected to be scrapoed via the nenu number. The 
mOrogram then disolays the system to be scranved and 4a 
message is shown disolaying money to be saved. The olayer 
then confirns the scrapping. 

Major Variables: 


itmnbr |- integer; the reference number of the System 
to be scrapoded 


hhmmss = character * 8; time of day 
idectm = integer, decision time left 
budget ~ real; budget of Red/Green Player 


real; money left olayer 


batogo 
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meet l,sState,stat3,stat4 = character *« 4; Status of 
systems 

npaqe = integers used in terminal dispalay 

money °-= Integer; money status befcre and after 
scrapoing 

ilei2r,i1 3,14 = integer; used with noaae tc £-4) x up 


terminal disolay 


Common Variables Chanageoa: 


qbaqusd 
rogusd 


Common Variables 


Referenced but Not Changea: 


stocoat 1Olayr arnbogt FeanGget 
noreaon asystm rsystm aeff 
reff rturn ovyrray eryrrdy 
1gacc ion acc 19exo 1rexo 
iamnfd irmnfd nomcest romcst 
gitem ritem mdcost igqbuy 
irbuy igfrd irfrd 


Subprograms Called: 


PAGE 
TIME 
CANCEL 


Subroutine 
Subroutine 
Subroutine 
Entries: 
Bubroutine PROCUR 
SUBROUTINE CANCEL 
mires CANCEL.FOR 
Puroose and Method: 
This routine subtracts 
array. 
Parameters: 
itm = index 


integer, an 


e5¢ 


the system from the equioment 


to the sytem to be scrapoed 





Common Variables Changed: 
asyvystm rsystm gitem ritem 
get f reff ayrboct ryrbat 
m@yrrmady ryrrdy igrest iirdest 
igbuy irbuy 1gacc 1racc 
1qQ@xD iwrexo 1ared irred 
ignnfd irmnfd 

emt rne’s 3 
Subroutine CANCEL 

SUBROUTINE RDACCL 
File: RDACCL.FOR 
Puroose and Method: 
The Red/Green Player can oplace a System in 


acceierated research and deveopment. 


-irstr Go through the equioment array determining 


Systems available for R+tD and save the pointers in an array. 


Then disolay al? systems available for R+)D on the oplayer's 


Berminal. This 18 done via the index saved earlier and a 
format routine to olace the data on the terminal. The 
Rec/Green Piayer enters the selection. The proaram then 
asks for another system. 


Major Variables: 


fini - loaical: controls end of program 


nmmnd = integers number of systems available for R+tD 


ndex(200) = integers pointer to the systems available 


for R+D 
itmnbr = integer; selected system reference 
idectm = integers decision time left 
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pge ~- real; used to align display 
npage - integer; used to align disolay 
i1,12,13,14 integer; used to align dispiay 


tyrl,iyrersiyr3s,iyrd = inteaer;s holds year tor display 


Common Variables Changed: 


abgusd erbaqusd ayrbgt ryrpoet 


Qyrrdy ryrrdy 1Qbuy Irbuy 
jaacc wracc 10exo 1rexo 
1qgred irred 1amAfd iuirmnafd 


asystm rsystm 
Common Variables Referenced but Not Chanagea: 
stooat noreao 1olayr ardtim 
gitem ritem agrnoagt redbdct 
iturn ardest 
Subproarams Called: 
Subroutine PAGE 


Entries: 


Subroutine PROCUR 


SUBROUTINE RDEXPN 
meee s RDEXPN.FOR 
Purpose and Method: 

The Red/Green Player can olace a system in normal 
mtb. The descriotion is the same as Accelerated RtD except 
that cost and time are taken from ‘'ROCOST, ROTIME’. 

Emtries: 


Subroutine PROCUR 
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~~ SUBROUTINE OMRED 
Files OMRED.FOR 
Puroce and Method: 
This routine is used to Save money by placing a 
System that 1s in normal O+M into a reduced operating state. 
The number of systems in normal O+fM is” first 
computed, The menu of systems availacle to be reduced is 
displayed along with the money to be Saved. The Red/Green 
Player seitects the system to be reduced. The player then is 
mekead to verify the reduction. 
Majar Variables? 
feet = bogicalsr controls when proaqram ends 
nmac = 1 1teaqer; number of systems to reduce 


mde«(200) = integers index to systems availaodle to 
reduce 


bgtift = reals amount of budget left 

idectm = integer; decision time left 

poe - real; used for terminal disolay 

noadge - integer; used for terminal display 
ile,i2r,i3,i4 = integer; used for terminal disolay 
ivsei,viyre,viyr3,iyr4 = integers years disolaved 


isavel,isavec,isaves,isaved = integer, money to be 
saved 


itmnbr = integer; selected system to reduce 
Common Variables Changed 


qabausd rbgusd 
qe f f reff 


Common Variables Referenced but Not Changed: 
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stopat noreqn iplayr = grnbagt 

redbat rdtime gitem ritem 

nomcst romcst gosystm rsystm 
Subprograms Called: 

Subroutine PAGE 


Entries: 


Subroutine PROCUR 


SUBROUTINE PINTEL 
menes PINTEL.FOR 
Purpose and Method: 

The ourpose of this routine is to request 
iNtelligence information and to comment to the controller. 

A menu is displayed to Red/Green Player with octisns 
avaiable. After an option is selected, the orogram opens 
the INTEL file. The file is checked for previous agenerai 
intel request for that year (so you will not pay for genera} 
intelligence more than once). The budget is also checked to 
insure enough money is left to ourchase inteliigence. if 
soecific intel is requested, a menu of all systems will be 
disolayed. The olayer enters the reference nunber of the 
System desired. The program then asks Red/Green aQuestions 
on inte) desired. If option <3" is chosen, the player nay 
enter a free format messace to the controller. 

Major Variables: 


infgen = inteaer; a flaq set if general inte] 1s 
requested 


fini = logical? controls exit from routine 
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budaet = real; budget given olayer 
batlift - reals budget left to spend 
itime = integer: decision time left 
hhmmss =~ character * 8; time of day 
intyoe = character * 13 option chosen 


intfil - charactter * 20; intel file name 


iUNIt = integer: intel file unit 
1cOSt ~ INteger: cost of intel for a tyoe of request 
intyr °- irteger:? next year 


rtyo = character * 27; intel record type 
1aNr/jaqnr = integqer;sgeneral) intel request flags 
isrfjsr * integer; specific intel request flags 


insyst/onsyst 2 character * 8; system on which intel 
is desired 


ist/jst = integers not used 
infrd/jnfrd = integers R+D intel desired flaq 
inby/jnby - inteaer; iS) SY Gem CON Ma to be woouant  fliacg 


inamt/jnant = integer; how many systems to be bought 
flag 


indte/jndte = integer; date system availanle flag 

msg = character * 80; message from player to Umoire 

noaqe = integer; used in terminal display 

i1,i12,13,i14 = integers used in terminal display 
Common Variables Chanaed: 


Qbgusd 
rogusd 


Common Variables Referenced but Not Changed: 


iolayr grenbgt redbat stopat 
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jturn norsys system etyoe 
Subproarams Called: 

Subroutine PAGE 
Entries: 


Subroutine PROCUR 


SUBROUTINE MDEPLY 
mores MDEPLY.FOR 
Purpose and Method: 
The Red/Green Player can olace a System in 
manufacturing for deoloyment. 
Firsts go through the eauioment array to determine 


Systems available for M+D and save the pointers in an array. 


Then, dJisolay all available for MtD on the slayer's 
terminal. This 1s done via the index saved earlier and 4 
mermat routine to place the data on the terminal. The 


Red/Green Player enters the selection. The program then 


asks for another system. 


Major Variables: 
fini = loaical; controls end of Program 
nmand = integer; number of systems available for M+) 


ndex(e00) = integer; pointer to the systems availabdle 
for M+D 


itmnbr = Integer; selected system reference 
idectm - integer; decision time left 


oge - real; used to align display 
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noaqge - integer: used to align display 
jiviesi3,i4 integers used to alian display 


iyrlriveresiyrsrviyrd = integer: holds year for display 


Common Variables Changed: 


abgqusd rdqusa aqvyrbat ryrbgt 


ayrrdy eryrrdy 1q4buy }*buy 
1gacc 1ata.CC 1yjexp 1rexo 
1gred irred igmnfd irmnfad 


gsystm Goyoun 
Common Variabdles Referenced but Not Changed: 


stopat noreap rolayr yturn 


rdtime gitem ritem gosystm 
rsystm grnbgt redbaqt mdtime 
mdcost 


Suboroorams Called: 
Subroutine PAGE 
meaeries: 


Subroutine FPROCUR 
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S. [HE OPERATIONS PHASE 


5.1 PROGRAMMING STYLE 

As much as oossible, the Cnoerations Phase 15 written in 
structured FORTRAN in a very simple style so that it can be 
modified by novice orogrammers. Modules are small, with 
frequent comments as to their purposer and with extensive 
use of subroutines and functions. Only four basic 
Structures are used: 

eee ot mhe* OC WHILE 


DO WHILE (XXX) 


END DO 
See thes DO UNTIL 


10 CONTINUE 


REx A) CGO TOTO 
eee the DO FOR 


DO 10 I[=M,N 


10 CONTINUE 
Ga thet TF -THEN-ELSE~IF 


ee (XXX) THEN 


ELSE Oe Wn ain 


END IF 
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Sentinals are used extensively. The system, eauipment, 
mopt, and key objective data files all end with a ‘-1' as a 
sentinale “ost modules use at least one loop that searches 
a list until the sentina}s is found. 

The primary exceotions to structured FORTRAN are in the 
menmtro! modules described itn Section 3 and in the error 


checking descrived in Section 5.2d., 


5.2 ERROR CHECKING 

There are four tyoes of error checks used in. the 
Qoerations Phase. Nhen reading from the terminal, if the 
system detects an error, such as 3 letter when a number 1s 
expected, a return tc thea Same question will result. “The 
sequence would look like this: 


10 WRITE (6,10090) QUESTION 
READ (5,c000,ERR=i0) ANSWER 


when reading from a fiie, an end of file marker eet 
Cause an escape from the loop. For examples: 
ies. | 


DO ANHILE (redunt(i) ene. ‘-1') 
READ (16,1000,ER%=10) rrowli),rcol (i) 


1 =), ¢ 1 
END OO 
10 CONTINUE 
The third tyoe of error check is a check of the logic of 
an answer. This type of check uses structures inside the 


module itself. For example, the inout name of a unit to be 


airlifted is checked against the list of units to make sure 
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it is a valid names then the unit tyve (rforce or aforce) 
eee checked to see if the unit is airmobile. If it is not a 
valid unit names an error message appears and the program 
either askes for a new name or returns to a menu selection. 
In some cases where it repeatedly asks for a new name, the 
orogram will accept the word ‘'stop' as a signal to return to 
amenu. 

TRe fourth error check 1s a logical check of hex 
coordinates. Any time hex coordinates are entered at the 
terminal, Subroutine CHECK is callea to verify them. It 
checks to make sure the numbers are not larger than the map 
and that they are both odd or both even. I[f they are not 
valid coordinates, the Subroutine types an error nessage and 


asks for new coordinates until it gets valid ones. 


mero ot RUCTURE OF THE OPERATIONS PHASE 
S.3.! Game Seauence 

The two players and the Umoire are operating In 2a 
timed sequence controlled by the modules described in 
Section 3. The main portion of the Qoerations Phase iS a 
large DO WHILE Jlooo that continues until the ENDWAR 
Subroutine sets the logical flag OVER to true. The sequence 
of the looo is as follows: 

ae The Umoire sets the rules of engagement. 

OD. In turn 1, the players assiaqn electronic 


equioment to units or locations. 


242 


ce In turns other than t, intelligence requested in 
the meet turn 1S outout to the players. 

gd. The players have a timed turn in which they 
change movement goals, assiaqan aif missions, request 
intelligence, etc. 

@. The Umpire'sS program moves the units toward 
their destinations. Pi SeGonfisct Situations  e@rise thre 
olayers are asked whether or not they want tO fat t acu or 
retreat. 

f. <Any attack requests are referred to the level 
required by the rules of ennaagement. 

Meeeelt attacks are aoorov@d, interdiction, close air 
Support, counter aifts, and ground cordsat are conducted. 

he The Umoire is given the opoortunity to ena the 
Game or repeat the looo for arother turn. 

The game sequence described above results from a 
Gomolex heirarchy of nodules, described in Section 5.6. 

5.5.2 Common Variables 

The Operations Phase uses 1/7 sets of common 
variables which are referenced and/er changed by the various 
modules. These variables are of seven main types: 

a. “Mao descriptions 

b. Electronic system descriotions 

ee Unit déseriptions 

de. Action request details 

e. Frequently used character variables 

f. Game contro! variables 


Many of these variables are initially inout from data files, 


others by oarticular modules. The variables are defined in 
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Section 3.57 the module descriptions in Section 3.6 
identify the common variables that are referenced and/or 
changed by each module. 
5.3.3 Interfaces 

There are two types of interfaces between the 
players and the Umoitre. The first tyne of interface is by 
messaae, the active module can write messaaes to files 40 
(for Red-Umpire messages) or 41 (for Green=Umpire messaaes). 
The inactive, waiting terminal veriodically cnecks the files 
for messages and returns the answer or a dummy answer to the 
filer to be read by the active terminal. The routines used 
for this ourpose are Subroutines RLISTEN, GLISTEN, RMSG, and 
GMSG, which are described in Section 3.4. 

The second tvyve of interface is via bdlackboards. 
When control of the game is oassed from the Umpire to the 
players, the Umpire writes all common variables to files 25 
(SYSBRD.DAT), 26 (REDBRD.DAT), and e7 (GRNBRD.DAT) using 
Subroutines SYSOUT, REDOUT, and GRNOUT. The olayers” then 
read all three of the blackboards using Subroutines SYSBRD, 
REDBRD, and GRNBRD. The player's actions can change only 
the information in the blackboard of the same color, but 
Cannot chanae either the system obdlackboard or the other 
Player's blackboard. When they are finished they write only 
the blackboard of their color, using Subroutines REDOUT or 
GRNOUT., The Umoire reads all the blackboards and can make 


Changes to any of them. 


244 





5.4 MODIFICATION 
meee Sodification of the Contro} seauences 
Modifications of Subroutines OPNCTL, REDOPS, GRNOPS, 
RLISTEN, GLISTEN, RMSG, and GMSG reuvrire more than novice 
level orogramning knowledge ana snoula be undertaken 
Mecordingly. See Section 3.4 for further information. 
aee Modification of Data Lists 
Inout data changes can te made easily, but details 
mem as file columns are imoortant. To modify a data file, 
euch as the systen list, establish a new file, for examole 
meeiemeceDAT, and cooy the default file inte it. Use the 
editor to make any deSsirec chances, being sure to «een tre 
column formats and data tyoes unenarnged, The new file can 
be substituted for the default file by the Umpire, merely »5v 
mereeeamne «3Ootion 5S “OD GAME: TATLOR DATA FILES” in tne 
"COMEL WAR GAME OPTIONS" nenu and giving tne filename of the 
meme file (See COMEL CONTROL PROGRAM tn Section 3.4). 
oe > 6 Simaele Modul®@™ Changes 
Some changes require only one ancdule to be nodified 
(or one Red module and the mirror imaace Green nodule). For 
Imstance the terrain effect on communications is noculed in 
Subroutines RTERAIN ana GTERAIN. The affect of terrain on 


movement is modeled in Real function PNTS. 
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To make a change to a single module, copy the moaule 
to anew file, make the changes, and then compile the file. 
Copy the original with no changes to a sevarate file to save 
it in case you later want to reinsert it. Add your new 
routine to the executable library file by the following 
sequence of commands: (Ref. 5) 


$§ LIBRARY/REPLACE WARLIB ‘C/R} 
$ FILE: filename {C/R] 


The filename entered should be that of your new routine. 
The program must then be relinked with the commands: 

SLINK UMPIRE,ACQUIS/LIB,WARLIB/LIB (C/) 

SLINK PLAYER,ACQUIS/LIB,WARLIB/LIB [C/R) 

The executable file of the game will now include the 
new routine until the LIBRARY/REPLACE ana LINK commands are 
repeated, reolacing the original version or inserting stil! 
another new version of the Same module. 

If your new module doesn't work, compile and reolace 
the original version into the executable file in the same 
wav. If your version does work and you want to mnaxe the 
chanaqe overmanent, include your module in the source file 
(UMPFILE.FOR, RED.FOR, or GREEN.FOR) ,sin olace of the 
original. (The tlocation of each nodule is listed in the 
file descriotions in Section 5.6.) Document your change py 
making the necessary corrections to the User's and 


Maintenance Manuals. 
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For example, to change the Subroutine ENEMY, check 
the module listings in Section 5,6 of this manual to see 
that ENEMY is in file GENERAL.FOR. Use the editor tc create 
a new file, ENEMY2.FOR. Include GENERAL.FOR in the rew file 
and delete everything except ENEMY. Make the desired 
changes to Subroutine ENEMY then exit the file and compile 
the new version. Substitute the new versicn for the old one 
in the library with the LIBRARY/REPLACE command, entering 
the filename ENEMY2 on the second line. Link) the -ecrogram 
and test ite To replace the original version of ENEMY, 
compile GENERAL.FOR and replace it In tne ftbrary and 
relink. To make the new version of ENEMY wernanent, edit 
GENERAL.FOR, deletina the old varsion and including the new 
one in it's place. 

5.4.4 New Electronic System Tyoes 

To add 3 new type of electronic systen, queen as 
laser communications, satellite jammers, aicroorne electronic 
warfare, etc. the easy oart 1s adding tre system to tne 
system data file with aooropriate system data information. 
You then must review the input soutiner, che tecrain 
sequences, the communications effectiveness functions, the 
player action modules, and the combat sequence modules to 
see if any changes are needed to imolement the new system. 
If any modules must be chanced, modify and insert eacn 
change as described in Section 5.4.3, test the changes 


tnoroughly, and revise the documentation. 
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$.4.5 New Unit Tyoes 


Tc add a new type of unit, such as a light infanty 
brigade or a ground reconnaissance squadron, add the unit to 
the data files with appropriate combat, air defense and 
other values. Then review the inout, olayer actions and 
comhat seciuences to see if changes are needed. Implement 
and decument as descrived earlier. 

5.4.6 Revisions of Combat Models 

A change to close air support, counter air, 
interdiction, movement, intelliaence, or ground combat 
modules may involve changing several routines. If you. want 
to change a oarticular module, check especially itS oOarents 
in the heirarchy tree by tracing the entries, and its 
children, by tracing the programs called (listed in each 
module descriotion). Most olayer action modules are tied 
closely to one or more Umpire modules. For examole, RRECON 
and GRECON set variables triggering OPINTEL. Be sure to 
check both polayer and Umpire modules for necessary changes. 


Inoiement and document your changes as previously described. 
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5.5 COMMON VARIABLES (OPERATIONS PHASE) 


Jrex/ 
hex(66,60) = charactersx!; for each hex ijn the map, 
identifies the terrain aS open, woods, mountain, cesert, 
sea, or lake 
owner (66,60)2" characterxl; for each hex, identifies 
whether oresently neutrals or occupied by red, Green, or 
both 


lasown(66,/60)=- charactertl; identifies the last side to 
have been 1n each hex 


/rhex/ 
rhex(66,60)-integer;s 2 for hexes on one bank cf a river 
ano | li for hexes on the other side; 0 for hexes net or 


bank 


vhex(66,60)einteger; 1 for hexes containing road, C 
otherwise 


keya(20,c)eintegers row and column of major odjectives 

keyb(20,2)eintegers row and column of minor obiectives 
/system/ 

system(S0)echaracter*8; equinment nomenclature 

Beet >0)—-character*S; classifies each system by {tvoe 


noa(S0)-rinteger; Number of end items of each KING 
available 


rdcost(S50)-integer; cost in $M On Research and 
Development of system 


rdtime(S0)seinteger;s; time in years required for R+t0 
ardcest(S0)-integer; cost for accelerated RtD 
ardtim(S0)*integer; time for accelerated R+tD 
mdcost(S0)einteaer; cost for manufacturing and deploynent 
mdtime(S0)*integer; time in years for Mt) 
Nomest(S50)-einteger, cost o f normal operating and 


maintenance 
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romest(50)-integer?; cost of O+M at reduced readiness 
moo(S50)-integer;z mobility in hexes per turn 


erng(S0}-einteger; communications range in hexes; 
beamwidth of satellites 


crngs(50)-integers for HF equinoment, skywave range 


sec(S50)~integer; security factor, ability to resist 
jamming and intrusion 


rel(S0.e-real; reliability 


rels(50}-real; reliability of HF equioment in skywave 
operation 


flex(50)-real; flexibility 
oot (S0)ereals oot 7777? 
c3e(S0)-real; C3 effectiveness 


cg$es(50) "real; C3 effectiveness) of HF in Skywave 
operator 


ewf (S0}-integer;: Electronic Warfare effectiveness, 
ability sf EWN equipment to overcome the security factor of 
communtcations equioment 

ecm(S0)-real; effectiveness of jamming 

esm(S0Jeinteger; ability to detect emisions 
beams(S50)*integer; for satellites, the numoer of beams 
/table/ 

table (S0,S0)echaractert*l; comoatibility table; meet not 
compatible; t 1f comoatible; w 1f comoatible only with 


wire connections ag if wire connection only 1m Same hex 


Ncapat (S0)Jecharacter*i; compatibility of equioment with 
Systems at NCA 


/tablee2/ 

table2(10,10,6)*integer; combat results table 
/redunt//grnunt/ 

fee OF NUANZ 


redunt/arnunt(20)echaracter*8s; nmames of compat units 
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rforce/aforce(20)-character*S; type of unit 
/redpos//arnpos/ 
rrow/qrow(c0)sintegers row location of unit 
rcol/gcol(c0)integers column location of unit 
rumob/qumob(2c0)sintegers mobility of unit 
rgoal/ggoal(2e0,2)*integer?s destination of unit 
rembto/gcmbtolec0)ereal; combat points of unit 
radno/aadno(c0)einteger; air defense value of unit 


rcasv/acasv(c0)*integer; close air SuOpOort value of air 
wiNg 


rcav/gcav(2d0)*integers counter air value of air wing 


rewv/gqewv(e0)einteger;s ability of air wing to use jammers 
and other tactics to overcome enemy air defenses 


renist/aqcnist(c0)*integer; identifies intentions of unit 
in enemy control zone; 4 if unit was last to arrive ans 
wishes to attack, 3 if unit was first to arrive and 
wishes to attack; e2if unit is defensive only 


rseal/aseal(l10,ce)rinteger; sealift information; ta3sx 
force and marine indexes in unit list 


rown/gown(10,3)einteger: list of changes to owner meteri2; 
rows cols and value of hex 


rlas/alas(10)*integer;s corressconding value of lasown hex 
/redeaq//arnea/ 
redeq/grneaq(1l00)echaracter*8; nomenclature of equioment 


raunit/aaunit(100)echaracter*8; mobile eauioment unit 
assignment 


rmode/gqmode(1l00)"character*5; ES™ or ECM mode of 
operation for EW equipment 


/reaqpos/geapos/ 
reaqrow/gearow(100)"“intecger; row location of eauioment 


reacol/geacol(100)einteaers column location of equipment 
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ritem/gqitem(190)-integer; System number of equipment; 
link to system list using the index number in that list 


etcSe/gtcsel(id0)ereal ; temoorary C3 effectiveness, based 
on basic cS3e value, terrain and jamming effects 


rtcses/artcses(loG)ereal; temporary C3E of HF IN skywave 
ops 


rternge/gtcrng(l00)einteger; temporary range, after 
terrain effects 


rbeam/gbeam(i00,10,2)eintegers center of satellite beams 
rrom/grom(100)=reals percentage of normal effectiveness 
due to reduced readiness (because of scost cutting in 
Acquisition Phase of game) 


/redwar//arnwar/ 


rintd/gintd(20,5,2)einteger; target locations foc 
interdiction 


\etintd/atintd(ce0)einteger number of interdiction missions 
90ssible in this turn by this air wing 


rtcasv/atcasv(720)einteger; temporary closewair-suoport 
value of an air unit? based on normal] values, comm 
effectiveness and jammina 


rtcav/atcav(ed)-integer; temporary counterwmair value 


rrecce/greccerintegers number of reconnaisance missions 
requested 


Seecne/gpathriel,50)-integer, row values of projected 
oath to goal; for air wings, route of recce ohoto run 


rpathc/goathc(20,50)*integers column values of path 
estart/gstart(eéCQ)sintegers next hex in oath 
rend/gend(2e0)-integer; last hex In dath 


rlenth/glenth(20)einteger; lenaqth of patn IN movement 
DoOInts 


tab/gabrinteger; index number of airborne command posts 


rabl/gab1l(10)"-integers IJist of index numbers of al] ABNCP 


raba/gaba~integer; ABNCP presently on call 
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ricol/gicol (100) <integer; left hand Column for 
intelligence satellite to Survey 


raw/qawzinteger:; lindex number of AWACS 
rawl/gawl] (10) einteger,; list of index numbers of all] AWACS 
rawa/gawaw-integer;s AWACS oresently on cal) 


ravalb/gavalbe-real; probability o f ABNCP being 
operational; based on number purchased 


ravalw/Gavalwereal; prebability of AWACS being available 
rlift/glifteinteger; index number of unit being airlifted 
rdrop/gdrop(c)srintegers location of droo zone 


rland/gland-integer; index numoer of unit being debarked 
from sealift 


rshore/gshore(e)eintegers location of landing 


etargt/gtaratwrinteger,; Index number of satellite being 
targeted 


rweapn/qweaonzintegers index number of anti-satellite 
weapon 


/words/ 
jtfha = characters5S; JTFHQ 
armor = character*S; armored brigade 


relay = charactersS; communications relay cr EW 
detachment 


mech = character*S; mechanized origade 

ecbg = character*5; carrier battle group 

mer = cadaracter*S; amohibious task force 

aon = character*5S% airborne origade 

tfw =- characters*S; tactical fighter wing 

amoh - characters5; Marine amphibious brigade 

air = character*5; tyoe unit used in getting direct path 


from optimum oath routine (not affected dy terrain) 
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gtsat - character*S;s satellite ground terminal 
abnep = charactertSs airborne command post 
awacs = charactert5; AWACS 
ew - character*xSs EW iquipment 
tac = character*#S; factical equinoment 
hf = character*S; hf equipment 
los = charactertS;s Jinerofesight equipment 
sat = character*5Ss; communications satellites 
vif = character*S; vl* equipment 
Sw = character*S; switching system 
spy = character*5S; intelligence satellite 
asat - charactertS;s anticsatellite weaoon 
red = characterki; 'r'; Fed Player 
arn = character*i; ‘st? Green Player 

/game/ 





gamtrneinteger, 
Number 


seed-integer; 


deltarinteger, 


number of oresent ooerations 


lenacth of turn 


turn, day 


seed fcr raridom number generator 


in seconds 
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5.6 THE OPERATIONS MODULES 


SUBROUTINE INPUT () 
Files UMPFILE.FOR 
Puroose and Method: 
This routine opens and reads the data files 


necessary for the Qoerations Phase. 


Coen and read “(files {on Ss enaoe ocatan cane system 
mayrormation. Read lists of equipment; if file 1s emoty, 
mat) 6oUODPrOgram INITIAL to build new tist. Determine 


whether Umoire wants to build a new unit list; ef aSiOmmc a | 
Subroutine UNITLIST?;? if not, read default list. Ooen and 
read combat results table. Open blackboards. 


Common Variables Changed: 


hex ardtim ew f rembtp/gemotn 
rhex nomecst ecm radno/gadno 
vhex romcst esm rcasv/acasv 
keya mob beams rcav/gqcav 
keyd erng table rewv/qewv 
system crngs nceapat redea/agrnea 
etyoe sec tablece rtc3e/atc3e 
noa re] redunt/arnunt rrom/grom 
rdeost rels rforce/gforce riten/gitem 
rdtime flex rrow/grow rseal/qseal 
mdcost oot rcol/gcol owner 
mdtime c3e rumob/gumob lasown 
arocst c3es rgoal/ggoal gamturn 


Suborograms Called: 


Subroutine INITIAL 
Subroutine UNITLST 


Data Files Accessed and File Name: 


11 - Hex data HEX DAT 
12 = Road data RHEX.DAT 
13 - River data VHEX DAT 
14 - System list SYSTEM.DAT 
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15 - Red equioment list REQUIP.DAT 


16 - Green equipment list GEQUIP.DAT 
me = Red unit list REOUNT T2045 I 
18 - Green unit list GRNUNIT.DAT 
19 = Compatibility table TABLE .DAT 
20 =- Combat outcomes table TABEE2 DAT 
el = Key objectives Ribera) 

25 = System and map blackboarc SYSBROD.DAT 
26 = Red blackboard REDBRD.DAT 
e7 = Green blackboarda GRNBRD.DAT 

Entries: 


Subroutine OPNCTL 


SUBROUTINE INITIAL () 
fees UMPFILE.FOR 
Purpose and Method: 
This routine allows the Umo're to ouild new initial 
equioment lists for the Red and Green forces. 
For each system, cutput name and numoer availabdle. 
Inout number allocated to Green forces and add to equioment 
liste setting equioment name equa! to system namer anda 
setting other variables a& appropriate. Ask whether the 
equipment is to be operated at full or reduced readiness. 
Repeat for Red forces. Adjust mumber available. Set 
sentinels. 
Major Variables 


enum/gqnum |= integer; number of items of each syster 
monout in jist 


rcount/gcount = integers total number of items on 
list 


Common Variables Changed 


rmode/gmode ritem/gitem 
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redeq/grneaq rrom/grom 
noa 


Common Variables Referenced but Not Changed: 
System 
Entries: 


Subroutine INPUT 


BeBROUTINE UNITLST () 
File: UMPFILE.FOR 
Puroose and Method: 
This routine allows the Umpire to 


oop0singa forces. 


Sic ¢ UP 


Inout unit names until sentinel is entered. En 


the Green JTFHQ =name first, then other Green units. 


each unit other than the JTFHQ, determine tyoe of unit 


set GFORCE and GUMOB- accordingly. Enter locations 


initial goal to stationary (0,0); Set “combat 


points 


default. Rased on type of unity set air defense, close 


support, counter aifr ewer, and combat values. Reoeat for 


forces. 


Common Variables Changed: 


redunt/grnunt rgoal/gqgoa|l 
rforce/aforce rembtp/gqcmbtp 
rumob/gumob radno/gadno 
rrow/ogrow rcasv/gcasv 
Feol/aqco!) rcav/gcav 


Subporooram calls: 
Subroutine CHECK 


Emtries: 
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rewv/gewv 
Owner 
lasown 


ine 


ter 
Pio) [e 
and 
Set 

to 
air 


Red 





Subroutine INPUT 


SUBROUTINE OPINTEL () 
Files UMPFILE.FOR 


Purpose and Method: 

This Subroutine orovides clayers with intelligence 
information according to tne satellite survey corridors and 
recce flights requested in the previous turn, and from ew 
equipment that is in the ESM mode. 

For each Red Tactical Air Wing, check CS3EXT. 1 
comm 3S uOr, check each hex in tisted peth for enemy units 
and write msq to aopropriate slayer. De same for Green 
TFWs. For each Red intelligence satellite, check to see if 
the JIFHQ has connectivity to NCA to receive the data (if a 
random number is less than NCACON), Then find the indicated 
column and use the crng to determine the beamwidth; then 
Survey those columns for enemy units. For Red EW equioment 
in the ESM moder check compatibility and range to enemy 
transmitters. Do same for Green aquioment. 

Major Variables: 
rowr,col = integers; hex being inspected 


iangle = integer? rounded value of bearing from ESM 
equioment to enemy emitter 


rn = real; random number 
rcomm/gcomm - real; external comm effectiveness of 
air wing flying recon; ability to pass recon 


information to HQ 


rnca/anca = real; connectivity to NCA; aGwlyty to 
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connect to 
intelligence 


rng 7 integer; 


div = real; 


Power = integer; 
of comm systems 


airoow = integer; 


ray = logical; 


flag 


to request 


interim value used 


total combat power of air wing 


detected 8a comm system 


x - logical; 


given comm system 


redunt/agrnunt 
rforce/aforce 
rrow/orow 
geo! /aco) 
roathr/gqpathr 
roathc/qpathc 
redea/grneq 
ritem/gitem 


1f ew system 


reaqrow/gearow 
reqcol/geaco!] 
PtCcrmaryGlterng 
ricol/gicol 
remotp/acmbtp 
rmode/gqmode 
rcasv/gcasv 
rtc3e/qtc3e 


indicating 


and receive satellite 


distance from air wing to JTFHQ 
tamecalculatine 


ability of ESM to overcome 


ESM system 


is effective against a 


Common Variables Referenced but Not Changed: 


rcav/acav 
rewv/aqewyv 
owner 
etyoe 

esm 

See 

seed 


Suborograms Called: 

Subroutine RLISTEN/GLISTEN 

Integer function RANGE 

mee! function C3EXT 

Real function NCACON 

Logical function COMPAT 

System functions RAN, ABS, ATAN, and IFIX 
Entries: 


Subroutine OPNCTL 
SUBROUTINE EWCHECK () 


meee )6MPFOILE.FOR 


Purpose and Method: 
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This subroutine checks each siece of EW aaquioment in 
the ECM mode and determines if tt is an effective jammer 
against any enemy comm equipment. tt then adjusts the 
temoorary c3 effectiveness of the affected comm gear. 

Check Red equipment lists for EW ecuiomeant ineeeem 
mode. Check enemy comm gear for range and compatibility 
with EW gear. I f effective, adjust temporary Es 
effectiveness of enemy gear by an amount strnortional to the 
ECM value of the EW equioment. Repeat for Green EW 
equioment. 

Major Variables: 


exurf = integer; difference between ew factor and 
security factor of EW and comm eauioment 


rng = integer; ranqe from EW to comm 2quirment 


x = logical; true if EW system is etfective against 
comm 


Common Variables Changed: 


rtcse/gtcie 
rtc3es/gqtc3es 


Common Variables Referenced but Not Changed: 


redeq/arnea Becrmos,gqtc rena ecm 
ritem/gqitem reqrow/gearow ewft 
rnode/qmode reacol/geacol ecm 
etyoe seed sec 


Subprograms Called: 
Integer function RANGE 
Logical function COMPAT 
System functions RAN and IFIX 


Entries: 


Subroutine COMBAT 
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SUBROUTINE CA (RATIRT,GATTRTI,RRESLT,GRESLT) 
mere s)|6|6UMPFILE FOR 
Purpose and Method: 

iomis routine ciiculates the outcome of counter air 
(airetorair) batties when air forces of one side, enroute to 
their missions, are intercepted by air forces of the other 
side. 

Total ccunmter air value of Red air “forces. Tota] 
counter air value of Green air forces. Calculate score of 
air battle as the difference between counter air values.) of 
the forces. Based on score and random number, determine 
with internal tab!tes (Figure A-8 of Users’ Manual) which air 
forces are attritred, whether the other missions continue or 
abort, and whether counter air capability is decreased. 

Parameters: 


Pattrt/qattrt = logical; true if air forces sustain 
losses tin the air battle 


rresit/qreslt = logical; Shue tt M1 SSTOn 1S eto 
continues false if it must be aborted 


Other Major Variables: 


rcat/facat ~ inteaqer; total temoorary air value of one 
side 


comm = real; internal C3 effectiveness of air unit 
score = integer; score in counterwair battle 

rn 27 reals random number 

ifn = integer; random integer 


Common Variables Changed: 


mtcay/atcav 
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rcav/acav 
Common Variables Referenced bout Not Changed: 


redunt/arnunt rrow/grow 
seed rcol/gcol 


Subprograms Called: 


Real function INTC3 
System functions RAN and IFIX 


Entries: 


Subroutine DICTION 
Subroutine RSTRIKE/GSTRIKE 


BeeROUTINE DICTION (FIRST) 
Files: UMPFILE.FOR 
Purpose and Method: 

This module deducts recce fliqhts from otner air 
capability of each side and determines if interdiction 
Strikes are oermitted. 

If any recce missions were flown, subtract tnem from 
the total number of interdictions that can be flown. If any 
interdiction Ccadability remains, and missions were 
requested, then check to see if rules of engagement require 
aoproval from NCA. Call up strikes. Sinee. recce Tights 
take oriority over all other air missions, if there are 
Still recce missions not accounted for (they outnumbered the 
interdiction missions) decrease the temporary close air 
Support value and counter air value of the air forces. 


Reoeat the process for Green missions. 
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Parameters: 

first ~ integer; number indicates rules of engagement 
Other Major Variables: 

rn = reals random number 

comm = reali cannectivity to NCA 

strikr = character*3; attacker 

strikes = integers number of strikes possinle 
Common Variables Changed: 

rrecce/grecce rtcasv/gtcasv 

rintd/gintd rtcav/gtcav 

rtintd/ogtintad 


Common Variables Referenced but Not Changed: 


redunt/grnunt rrow/grow 
seed recl/aqcol 


Subprograms Called: 
Subroutine RLISTEN/SGLISTEN 
Subroutine RSTRIKE/SGSTFIKE 
Real function NCACON 
System function RAN 


Entries: 


Subroutine OPNCTL 


Bee OUTINE RSTRIKE/GSTRIKE CFIRST) 
mere 860 MPFILE.FOR 
Puroose and Method: 
This routine determines the results of any aporoved 


INterdiction missionse 
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If the enemy has AWACS, conduct counter air cefore 
the interdiction mission. If attrition results from counter 
air (see Subroutine CA), reduce effectiveness of the 
offensive air unit by reducing the EW value. Notify payer 
if mission must be aborted. If mission 18S not aborted, 
determine i1f any enemy units are in the target area. 
Conduct ground air defense by contrasting the EW value of 
the aircraft with the air defense value of the ground unit. 
Use an internal table (Figure A=9 of the Users! MVanual) to 
compare the difference with a random number. ioe 
interdiction attack gets through the counter air and 4air 
defense, stoop movement of enemy forces and attrit them cy 
reducing their combat points by 1.0. If AWACS was net 
available to the enemys, conduct counter air after the 
eacerdiction. 

Parameters: 
first - integer; rules of ergagement 
Other Major Variables: 
rnypnes,ern3s = reals random numbers 
irpn = integer, integer random number 
ad - integers air defense results 


Pattrt/aattrt *- logical? true if forces incur losses 
in airetozair battle 


rresilt/greslit = logical, prue if interdiction mission 
can continue, false if it must abort 


comm = reals external connectivity of air wing and 
later internal connectivity 


rng = intger?s range from air wing to JTFHG 
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go = logical; true if all comm checks work 
Common Variabies Changed: 


rgoal/ggoal rewv/Qewv 
rembto/gqembatp 


Common Variables Referenced but Not Changed: 


redunt/arnunt \etintd/sgtintd radno/gadno 
rrow/arow rintd/gintd rforce/gforce 
rcol/aqcol ravalw/aaval seed 


Suborograms Called: 
Subroutine RLISTEN/GLISTEN 
Subroutine CA 
Integer function RANGE 
Real function C3EXT 
Real function INTC3 
System functions RAN and IFIX 


Entries: 


Subroutine DICTION 


SUBROUTINE COMBAT (FIRST) 
Byres UMPFILE.FOR 
Purpose and Method: 

This subroutine does any anti-satellite firings and 
mMitiates combat between enemy units. Priority for attacks 
goes to Red or Green randomly, then oroceeds according to 
the value of the conflict list (units arriving last and 
wanting to attack, then units arriving first and wanting to 
attack). The subroutine also calls Subroutine EWCHECK to 


adjust temporary C3 and range values for jamming. 
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Fire any antiswsatellite WeE3PONs requested DY 
comparing a random number to the CSE of the anti-satellite 
Meson. Call EWCHECK. Determine randomly whether Red or 
Green has first chance to attack. Determine order of 
attacks based on conflict Jlistsr and call approoriate attack 
module. Write message to Player if any defensive units were 
not attacked. Reverse order if Green is given first chance 
te attack, Outcome of ground combat is determined in 
RATTACK/GATTACK and FIGHT subroutines. 

Parameters: 
first = integer; rules of engagement 
Other Major Variables: 


rn = real? random number 


hit = logical, true if an attack approval has been 
requested 


side = characterx5; red or areen 


Common Variables Changed: 


rtc3e/atc ie rweapn/gqweapn 
rembto/gcembto rtargt/gtargt 
raunit/gaunit renist/ocn|st 


Common Variables Referenced but Not Changed: 
redunt/arnunt 
redea/grnea 
seed 
Subprograms Called: 
Subroutine EWCHECK 
Subroutine RATTACK/GATTACK 
Subroutine RLISTEN/GLISTEN 
System function RAN 


Entries: 
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Subroutine OPNCTL 


SUBROUTINE RATTACK/GATTACK (CI,FIRST.HIT) 
Files UMPFILE.FOR 
Purpose and Method: 

This routine determines if connectivity exists to 
get aporoval for an attack. 

Identify hexes adjacent tc unit. Determine if any 
enemy unit is in range for an attack. Check internal 
communications of unit. Check external communications. I f 
rules of engagenent require NCA aporoval of attacks, check 
connectivity to NCA. Ask Umpire if he warts NCA to aporove 
attack. If rules of engagement eilow JTF aooroval of 
attack, NCA connectivity check is not recurred. lt loco! 
commanders have attack authority, only the tnternal comm 
check is required. If aporoved:, begin attack; otherwise 
give enemy the ooovortunity to attrack- If attack was aborted 
because of lack of connectivity, sotify olayer and adjust 
combat points. Notify player if there 1s no longer an enemy 
unit in the area. 

Parameters: 
1 *- Integer; index number of attacking unit 
first - integer; rules of engagement 


hit = logical; true if opponent is given opportunity 
to attack 


Other Major Variables: 


battle = integer; ec if attack is aborted for lack of 
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connectivity 


comm = real? connectivity to NCA, then external c3, 
enmem imternal c3 of attacking unit 


r,c,lf,rt,uol,up2,dni,dne = integers; hex numbers) of 
unit location and adjoining hexes 


rng = integer; distance from unit to JTFHG 
rn = real; random number 
Common Variables Changed: 


renist/qcenlst 
rembto/acmbto 


Common Variables Referenced but Not Changed: 


redunt/agrnunt rrow/grow 
seed rceol/gceol 


Subporoarams Called: 


Subroutine RATTACK/GATTACK (cal) each other) 
Subroutine RBATTLE/GBATTLE 

Subroutine RLISTEN/GLISTEN 

Integer function RANGE 

Real function NCACON 

Real function CS3EXT 

Real function INTC3 

System function RAN 


Entries: 


Subroutine COMBAT 
Subroutine RATTACK/GATTACK (each called by the other) 


SUBROUTINE RBATTLE/GBATTLE (I,J) 


meres UMPFILE.FOR 


Purpose and Method: 
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This subroutine computes the effect of ESM and 
terrain on combat value aS one unit attacks an enemy unit; 
it calls subprograms to compute lasses due to close air 
support and ground combat. 

Compute effect of ESM on Red combar value oby 
subtracting the EW factor of the EW eatiipmeant from the 
security factor of the enemy's communications equipment and 
then comoaring the difference to a rarcosm numoer. If the 
difference 1S greater, add the ESM value of the IW equipment 
to the combat vnoints of the Red unit. Comsute effect of ESM 
on Green combat value. Compute etfect of terrain on 
attacking unit and defencing unit, imc: uding additional 
combat points for mountainss woods, and citi2zs which orovide 
good cover for the forces. Add points 1f the defensive 


forces are behind a river. Call for close sir support for 


attacking side. Output combat value antering ground combat 
phase. Call for ground combat (see Subroutine FIGHT). 
Parameters: 
i *- integer; index number of attacking unit 
}) 2° Integer; defending unit 
Other Major Variables: 
rng - integer; distance between units 
rn = reals random number 
irmn = integer; random integer 


diff - integer; difference between EW factor and 
security factor of EW and comm equipment 


rtont/gtont - real; temporary combat ooints, adjusted 
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for terrain and esm 


x = loaicals true if ESM equipment is effective 
against comm equipment 


row,col = integer; location of unit 1 
rr,c = integer; location of unit j 


Common Variables Referenced but Not Changed: 


redunt/arnunt raunit/caaunit ew f 
rrow/arow ritem/gitem sec 
rcol/gcol rmode/gmode esm 
redea/grneq FLEERG/SGtCrng hex 
reaqrow/gearow rembtp/gcembto vhex 
reaco!/geaco|) etype seed 


Suborograms Called: 
Subroutine RCAS/GCAS 
Subroutine FIGHT 
Subroutine RLISTEN/GLISTEN 
Integer function RANGE 
logical function COMPAT 
System functions RAN and IFIX 
Entries: 


Subroutine RATTACK/GATTACK 


SUBROUTINE FIGHT (SIDE,I,J,-RTPNT,-GTPNT) 
mee, UMPFILE.DAT 
-urpose and Method: 

This subroutine comoutes the outcome of ground 
combat between Red unit I and Green unit J. 

Comoute difference in combat points. Check TABLE2 
(Attachment A-t1 to the Users’ Manual) for comoat outcomes, 
based on the difference in combat pointS and on a_ random 
number. Assign outcomes to aporopriate sides. Outout 


losses. If outcome table indicates retreat 18 necessary for 
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Red forcesr move them back along approach path. Do same for 
Green retreat. If outcome table indicates Red comm losses 
result, locate equipment with lowest security factor(see) 
and change C3 effectiveness to zero. Do same tor Green comm 
losses. 
Parameters: 
side = characterxl; attackina side, Ked or Green 
1 7 Integer, index number of Red unit 
j 2 integers index number of Green unit 
rtont/gtont = reals temporary combat points 
Other Major Variables: 


diff - integer; inteqer difference osetsween combat 
values of the units 


rn 7 real; random number 

ifn - integer, random integer 

gone - integer; index number of comn eaquicnent with 
lowest security factor; rendered unusable in the 


battle 


rloss/gloss 7 integer, losses in combat 


rret/gret - integer; numoer of nexes unit must 
retreat 
rcel/aqcl = integer; number of comm equiment items 


rendered unusable 

aloss - integers attacker's loss 

dloss - integers defender's loss 

aret = integer; number of hexes attacker retreats 
dret = integers number of hexes defender retreats 
acl = integer; number of comm systems attacker loses 


dcl = integers number of comm systems defender loses 
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mvonts = real; movement ooints of unit 


min = integers minimum security value. of assigned 
equipment 


Common Variables Changed: 
rembto/gembto rtc3e/qtci3e 
*90a1]1/qgo0a!) rtc3es/gtc3es 


raunit/gaunit 


Sommnon Variables Referenced but Net Changed: 


redunt/arnunt rpoathr/gpathr ritem/gqitem 
“force/gforce rpathc/aqpathe sec 
errow/grow rstart/ogstart tablee 
rceol/gcol redea/grneq seed 


Suoprocrams Called: 
Subroutine MYMENT 
Ssubreutine RLISTEN/GLISTEN 
System functions RAN and IFIX 
Entries: 
Subrceutine RBATTLE/GBATTLE 
SUBROUTINE RCAS/GCAS (IeJeRTPNT,GTPNT) 
movers UMPFILE.FOR 
Purpose and Method: 

This subroutine computes the effect of close air 
support on enemy qround forces. 

Find air unit with close air support value 
remaining. Compute air defense outcome by comparing the EW 
Value of the aircraft with the air defense value of the 
Ground unit. Use an internal table (Figure A=-9 of the 
Users' Manual) to comoare the difference with a random 


Number, If CAS aircraft get through enemy air defenses, 


compute effectiveness against enemy ground forces by 
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checking the internal communications effectiveness of the 
air unite If INTC3 is greater than a random number, 
decrease the ground unit combat value by 1.9. 
Parameters: 
ji - integer; index number of attacking unit 
) = integers index number of defending unit 
rtont/gtont - real temporary combat values 
Other Major Variables: 
rn = reals random number 
inn = integer; random integer 
ad = integer; air defense outcome 


conm = real; internal c3 effectiveness of str «ring 
Oroviding closewair=support 


done = logical'; true when cas has been provides by 
one wings orevents dubplication of effort by another 
wing 


Common variables changed: 


rewv/gewv Pemb tp? GG motD 
raoal/qaqoal 


Common Variables Referenced but not Changed: 


redunt/arnunt rtcasv/atcasyv 
rrow/arow radno/sadno 
rcol/aqcol seed 


Suborograms Called: 
Subroutine RLISTEN/GLISTEN 


Real function INTC3 
System functions RAN and IFIX 


Entries: 


Subroutine RBATTLE/GBATTLE 
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SUBROUTINE ENDWAR (OVER) 
File: UMPFILE.FOR 
Purpose and Method: 

This subroutine determines whether either side has 
won the war in a decisive victory. If nots it gives status 
to the Umoire and allows the Umoire to decide whether to 
artificially declare an end to the war with or without a 
marginal wictcry for one side. 

Deternine if either side Comte 1s the major 
objectives by checking the last owner of hexes listed in 
KEYA. Determine if either side controls the minor 
objectives in the Same wayr using hexes listed in KEYB. If 
the same $ide controls both major and minor objectives 
declare them the decisive victors and end the game. If one 
side controls the major objectives and the other side 
controls no nino objectives, the first side has a marainal 


victory. Aliow the Umpire to decide whether to end the 


game. [f ane side controls all major objectives but the 
enemy contro!s any minor objectives, the outcome is 
indecisive. Allow the Umpire to decide whether to end the 
Game and whetner to declare the first side a winner. if 


neither side controls the major objectives, there is no 
winner. Allow the Umpire the option of ending the game in a 
ceasefire. 
Parameters: 
meme |oOdical, true if controller decides to énd 


Game or if one side has achieved victory 
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Other Major Variables: 


row,col - integers; location of a key objective 


major = characterrkl; Side which controls major 
objectives 


minor = charactersl,; side which controls mincr 


objectives 
winner = character*5S; side which 1S winning or ahead 


Common Variables Referenced but not Changed: 


keya lasown 
keyb 


Subprogram Calls: 


Subroutine RPOSIT/GPOSIT 
Subroutine RLISTEN/GLISTEN 


Entries: 


Subroutine OPNCTL 


SUBROUTINE SETOWN () 
mere: UMPFILE.DAT 
Puroose and Method: 
This module sets the OWNER and LASOWN manos toa 


indicate the presence of a newly established unit, 
designated by the Red or Green Player. 

Mark new Red Un yVts:. Do Same tere Green. 
Reinitialize variables to zero for next turn. 


Common Variables Changed: 


Owner rown/gown 
lasown rlas/glas 
Entries: 


Subroutine OPNCTL 
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SUBROUTINE RULES (FIRST) 
Fite: UMPFILE.FOR 
Purpose and Method: 
This moduie allows the Umpire to review and change 
the rules of engagement. 
Weite current emule. Ask if rule should be changed; 
output menu of sossiodle rules. 
Parameters: 
first = inmtecer; rule of engagement 


Entries? 
Subroutine OPNCTL 


SUBROUTINE MVMENT (I,ROW,COL,NROW,NCOL,MVPNTS,SIDE,FORCE, 
Par lCT) 

meres GENESAL.FOR 

Puroose and Method: 

This subroutine moves a unit from one hex to the 
adjacent hex if the unit has sufficient movement points. It 
calls Suboroqram ENEMY to detect enemy units in adjacent 
hexes. 

Comoute number of ooints required for the move. et 
the unit has sufficient movement points, make the move, 
changing the OWNER array if no units from the same side 
Femain in the old hex. Check for enemy units. Set OWNER 
and LASOWN arrays to indicate presence of unit. 

Parameters: 
i 7 integer; index number of unit 


row,col - integers; location of unit 
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nrow,ncol = integerss new location of unit 
mvpnts = reals movement points of unit 
Side = character*l; side unit is on 

force = character*tS; type of unit 


enflet 2- logical, true if enemy unit 7s iN Same oar 
adjacent hex (to nrow,ncol) 


Common Vartables Changed: 


owner 
lasown 


Subprograms Called: 


Subroutine ENEMY 
Real function PNTS 


Entries: 


Subroutine FIGHT 
Subroutine RMOVE/GMOVE 


SUBROUTINE ENEMY (ROW,COL,SIDE,CNFLCT) 
Files GENERAL.FOR 
Purpose and Method: 

This subroutine surveys HEXC€rowecol) and adjacent 
hexes for enemy units. 

Identify adjacent hexes and initialize logical! to 
false. Survey hexes; if owner is other side or both, set 
mogical. 

Parameters: 
rowrcol = integers; center hex 
Side = characterxl; side doing check 


cnfict = logical; true if other side is present 
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Other Major Variables: 


WW,vid-iusz,ids,jils,jr = iategers, fowme or column of 
adjacent hexes 


Common Variables Referenced but not Changed: 
owner 

Entries: 
Subroutine FIGHT 


Subroutine VVMENT 
Subroutine RMOVE/GMOVE 


REAL FUNCTION PNTS (SIDE,1,ROW,COL,NROW,NCOL,FORCE ) 
Files GENERAL.FOR 
Puroose and Method: 

This function computes the movement ooints necessary 
for a unit to move to an adjacent hex. 

Get points r@=quired to move into a hex of that 
terrain type from internal data. Adjust by adding one point 
if the unit must cross a river (if VHEX total of the two 
hexes is three). Adjust if the unit is moving along a road 
(if RHEX of both hexes is 1). Check type of unit for sea vs 
land movement. For air travel, terrain has Jittle effect. 
When called from RECON moculer to set photo recon router set 
all hex movement points eaual. When called from TERAIN 
module to establish linewof= sight, set all movement points 
equal to get nearest possible to straight line. 

Parameters: 
Side = charactersx!; Side moving 


1 * integer; index number of unit moving 
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row,col = integerss present location 
nrow,ncol = integers; oOrorosed location 
force = character*S;s type of unit 

Other Major Variables: 


river = integers total vhex points of the two hexes; 
a 3 indicates crossing the river 


points - real, number of points required for the move 


Common Variables Referenced but not Changed: 


hex rhex 
vhex rseal/gseal 
Entries: 


Subroutine MVMENT 


SeeROUTINE SYSOUT () 

Files GENERAL.FOR 

Purpose and Method: 

This routine writes all common map and system 
variables to file #25 for later access. 

Common Variables Referenced but not Changed: 
References(writes) all common variables from hex, 
rhex, systems sysacqs sysopsr tables tablee, and game 
commons 


Entries: 


Subroutine OPNCTL 
SUBROUTINE REDOUT () 
File: GENERAL.FOR 


Purocose and Method: 
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This modu!te writes all common red variables to file 
#26 for Jater access. 
Common Variabies Referenced nut rot Changed: 


References(writes) all vartables from redunt, redpos, 
redeaq, reaqpos, and redwar commans. 


Entries: 


Subroutine OPNCTL 
Subroutine REDOPS 


SUBROUTINE GRNOUT () 
Files GENERAL.FOR 
Purpose and Method: 
This moduie writes a! common green variables to 
file #27 for later access. 
Common Variables Referenced but not Changed: 


References(writes) ail varitaoles from grnunt, grnoos, 
gorneqr, geaocos,s, and grnwar commons. 


Entries? 


Subroutine OPNCTL 
Subroutine GRNOFS 


BeGROUTINE SYSBRD () 
Files GENERAL.FOR 
Pursose and Method: 
fas routine M@ads SYSBRD.DAT (file #25) into the 
common variables. The formats are the same as for SYSOQUT. 
Common Variables Chanaed: 
Changes all variables from hex, rhex, vhex, system, 


sysaca, sysoos, table, tablec,s, and game commons. 
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Entries: 


Subroutine OPNCTL 
Subroutine REDOPS/GRNOPS 


SUBROUTINE REDBRD () 
ope: GENERAL.FOR 
Puroose and Method: 
This module reads REDBRD.DAT (file #26) into the 
common variables. The formats are the same as for REDOUT. 
Common Variables Chanaed: 


Changes (reads) ail Variables from redunt, redcos, 
redeq, reqposs and redwar commons. 


Entries: 


Subroutine OPNCTL 
Subroutine REDOPS/GRNOPS 


SUBROUTINE GRNBRD () 
Files GENERAL.FOR 
Puroose and Method: 
This module reads GRNBRD.DAT (file #27) into the 
common variables. The formats are the same as for GRNOUT. 
Common Variables Changed: 


Changes (reads) al] Variables from agrnunt, arnpos, 
grneqre geqoossr and grnwar commons. 


Entries: 


Subroutine OPNCTL 
Subroutine REDOPS/GRNOPS 
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INTEGER FUNCTION RANGE (1,J5,/K,L) 
Files GENERAL.FOR 
Purpose and Method: 
This function computes the distance (Cin hexes) 
between two points and converts to an integer. 
Parameters: 


ivy} 7 Integers; first location k,] - inteaers; 
second location 


Other Major Variables: 
rng = integer; distance between two locations 
vert ~ real; vertical distance 
hor2 = real? horizontal distanc 
Subroutines Called: 
System functions FLOAT, SQRT, ana IFIX 


Entries: 


General Utility 


REAL FUNCTION NCACON (SIDE,ROw,COL) 
Files GENERAL.FOR 
Purpose and Method: 

This function comoutes the probanility the JTFHG can 
coordinate with tne NCA. 

Identify Red switches. For each other piece of Red 
equipment collocated with the JTFHQ, add it to the 
acepropriate list and find probability it will connect to 
NCA, based on C3E and NCAPAT. For Be ce era check 


to see if a satellite beam is in ranae of the terminal. 
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Repeat for Green equipment. Comoume overal? orobability of 


merink to NCA using the formula: 


Seetiemet ~ E(t = HFPROB)*(i = VLFPRB)*(1 = GTPROB)) 


Parameters: 
side = characterxl; side of JTFHQ 
row,col = integers; location of JTFHQG 
Other Major Variables: 


otl = integer; list of gtound terminal equioment 
numbers 


vfl = integer, list of vif equipment numbers 
hfl = integer; list of hf equipment numbers 
hasw * inteaqer;s number of switch 


rng = integer; range from ground terminal to beam 
center of satellite 


haswo = reals probability of Switching prooertly 

vifo = reals effectiveness of one vif link 

oto = reals effectiveness of a satellite link 

hfo = reals effectiveness of an hf link 

pvift = real; overall effectiveness of vif links 

pott = reals overall effectiveness of satellite links 

ohft - real? overall effectiveness of hf links 

Q *- reals Ilechance of some link to NCA working 

Satrng = logical; true is a satellite 1S In range 

xey = logicals; true if systems are compatible 
Common Variables Referenced but not Changed: 

redeaq/grnea raunit/gaunit etype 


ritemn/gitem rtc3e/gqtcie ncapat 
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reqrow/gqearow rtcses/atcies beams 
reacol/geacol rterna/aterng 


Subprograms Called: 


Integer function RANGE 
Logical function COMPAT 


Entries: 


General Utility 


REAL FUNCTION C3EXT (STIODE,K,RNG) 
Files GENERAL.FOR 
Purpose and Method: 

feaas funMction computes the ocrobability a unit wil! 
be in communication with its JTFHO. 

For each item of Red equioment, checx to identify 
Switches at ends of link. (The unit normaily would not have 
a Switch, but the game allows the inciusicn of one.) Look 
nor Red HF, LOS, GTPROB, or TAC equiement and find 
Orobability of eacn forming a link, <see Subroutines 
HFPROB, LOSPRB, GTPROB, and TACPREB.) ba same for Green 
equioment. Calculate total probability of communicating 


with JTFHQ using the formula: 
C3EXT = 1 |= [CI*HFPROB) *«(1"°LOSPRB)*(1L-GTPRQB)*€1-TACPRB)) 


Parameters: 
side - characters]; side of unit 
kK = integer; unit number 


rNG - integer; range from unit to JTFHQ 
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Other Major Variables: 


hfl = integer; Iniistao ft nit equipment 

losl - integer, list of los equipment 

gtl = integers list of ground terminals 

tacl = integer; list of tactical equipment 

uSw - integers, index number of switch at unit, if any 
hasw - integer; index number of switch at ha 

uSswo - reals effectiveness of unit switch 

“qaswp - real; effectiveness of hq switch 

afp = real; effectiveness of an hf link 

losp = reals effectiveness of an los link 

3to - reals effectiveness of a satellite link 

raco = reals effectiveness of a tactical link 

ohft = reals overall effectiveness of nf links 

plost *- real; overall effectiveness of los links 

patt = real; overall] effectiveness of satellite links 
ptact = real; overall] effectiveness of tactical links 
as real; lechance of communicating 


Common Variables Referenced but not Changed: 


redunt/grnunt 
redea/arneaq 
raunit/qaunit 
eryoe 


Suborograms Called: 


Real function 
Real function 
Real function 
Real function 
Entries: 


HFPROB 
LOSPRB 
GTPROB 
TACPRA 


rtc3e/aqtci3e 
rtc3es/gtc3es 
rjitem/gitem 
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General Utility 


REAL FUNCTION HFPROB (SIDE,I,K,HQSW,USW,RNG) 
Files GENERAL.FOR 
Purpose and Method: 
This function comoutes the probability of a given HF 
equioment item linking up to the JTFHQ. 
For HF equioment belonging to unit KK», check for 
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compatible HF equipment at JTFHQ, check compatibitity with 
Switches, and check range (ground and sky waves). If all 
requirements are satisfied for a tinks the product of the 
C3E of the two end equioments is the probability of the 
If more than one HF link iS nmosstble, use tre highest 
orobability. 
Parameters: 
Side = character*l; side of unit 
i 7 integer, index of equipment item 
k = integer; index of unit 
hasw = integer; index of switch at ha 
usw = integer; index of switch at unit 
rNg = Integers distance from unit to ha 
Other Major Variables: 
prob - reals best effectiveness of all hAf links 
probt - real; effectiveness of a given link 
Xe?Ye*2 = logical; true if systems are compatible 


Common Variables Referenced but not Changed: 
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redeaq/arnea 
ritem/aitem 
reaqrow/geaqrow 


Peermas otcrnog 
rtc3se/atcs3e 
rtc3es/qtc3es 


rrow/grow 
PEON, dco! 
etype 


reacol/geaqco) crnas 
Subprograms Called: 


Logical function COMPAT 
System function MIN 


Entriess 


Real function C3EXT 


LOGICAL FUNCTION COMPAT (1,K,RNG) 
mere §6mGENNERAL.FOR 
Furcose and Method: 
This function determines whether two pieces of 
based on a 


equiroment are comoatiole at a given range, 


compatibility table (Attachment Aw2ef of the Users’ Manual). 


Parameters: 

tex - #nteger; Index numbers of two systems 
rmg = integers distance between systems 
Uthes Major Variables: 

Datible = loqicals true if systems are compatible 


x = characterrkl; value from compatibility table 
Entries: 


General Utility 


REAL FUNCTION LOSPRB (SIDE,I,K,HOSW,USW,RNG) 
Files GENERAL.FOR 


Purpose and Methoa: 
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las fumctitom Computes the probability of a <aiven 
linesofesight equipment item linking uo to the JTFHA 
directly cr through a single relay. 

For LOS equipment collocated with unit K, ook for 
compatible LOS equioment at JIFHQ; check comoatibility with 
switches. If within ranaer link directly; otherwise, Jock 
for a ground relay. Check for an airborne relay througn 3n 
BBNCP or AWACS. LOSPRB is the oroduct of the C3Es of the 
end equioments and any relays. 

Parameters: 
Side =- characters*xl; side of unit 
i * integers index of equioment item 
} 7 Integer; index of unit 
hasw 7 integer; index of switch at ha 
uSw = Inteqer;, index of Switch at unit 
rng 7 integer; distance from unit to ha 
Other Major Variables: 
rangeu = tnteqger; range from unit to relay 
rangeh = integer; range from relay to na 
probt - reals effectiveness of a given los jink 
orob = real? best los link effectiveness 
XeYrZewev = logicalss true if systems are compatible 


Common Variables Referenced but not Changed: 


redeq/grneaq rtc3e/gtc3e raba/gabda 
reqrow/geqrow rterng/gtcrng rrow/grow 
reqco!l/geaco!) rawa/gqawa rcol/gcol 
etyoe 


Suboroarams Called: 
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Integer function RANGE 

Logical function COMPAT 

System function MIN 
Entries: 


Real function C3EXT 


REAL FUNCTION GTIPRO3 (SIDE,1,HQSW,USW) 
mre: GENERAL .FOR 
Puroose and Method: 
furs tumction computes the orobability of ae given 
ground termiral linking to the JTFHQ through a satellite. 
Look for compatible satellites and check range. 
Check for ground terminals at JIFHQ and check comoatibility 
Bnd fange. Find orobability for each oossiole link by 
multiclyina the C3E of the satellite and the CSE of the two 
ground terminals. If two or more links are possible, use 
the one with tre highest prooability. 
Parameters 
Beae =~ character*i; side of unit 
i ™= integer; index of equioment item 
hasw °- Irteger; index of switch at ha 
uSW * Integer; index of switch at unit 
Other Major Variables: 


rng = integer; range from ground terminal to a 
satellite beam center 


rngu = integer; minimum range from ground terminal to 
beam center of a compatible satellite 


rngh = integer; range from satellite beam center to 
JTFHQ 
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norob - real, effectiveness of link throuah a 
satellite 


orob = real; effectiveness of best satelijiite link 
Xe¥rZ2ew = logicals; true if systems are comoatibie 


Common Variables Referenced but not Changed: 


redeq/arneq rtc3se/gtcs3e rbeam/gbeam 
reqrow/geaqrow RtEGNGo/aterne etyde 
reqcol/gqeacol ritem/aqitem 


Suborograms Called: 
Integer function RANGE 
Logical function COMPAT 
System function MIN 


Entries: 


Real function C3EXT 


REAL FUNCTION TACPRB (SIDE,I-RNG) 
File: GENERAL.FOR 
Purpose and Method: 

This funetion comoutes the probability of a direct 
Tink with the JTFHQ using a given tactical comm equioment 
item. 

Check for compatible TAC equioment at JIFHQ; check 
compatibility and range of the equipment. The probability 
meeeeetme tink is the oroduct of the C3E of the two 
equioments. If two or more links are possible, use the one 
with the highest probability. 

Parameters: 
side = character*xl; side owning equioment 


1 = Integer; index of equipment 
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-nNQ - Integer; distence from unit to JTFHQ 

Other Major Varianples: 
probt - real; effectiveness of a tactical link 
prob = reaiz best tactical link effectiveness 
Xr,Yr,z2 = logicalss true if systems are compatible 


Common Variables Referenced but not Changea: 


redeq/arnea Ficmma/aterng rrow/grow 
reqrow/qeqror rtcjse/gtcise rcol/gco! 
reacol/geaco!) ritem/gitem etyve 


Subprograms Callecs 


Logical function COMPAT 
System function MIN 


Entries: 


am. 


Real function C3EXT 


REAL FUNCTION INTC3 ‘*SIDE,1I,ROW,COL) 
mes GENERAL .FOR 
Purpose and Method: 

Tnis function computes the internal communications 
ability of a unit. 

Find tactical gear assigned to the unit? adapt 
effectiveness for loca) terrain by checking internal data 
and multiolying the C3E of the equioment oy aporooriate 
mectors. TACP is the effectiveness of each set of tactical 
equipment. INTC3 is the total effectiveness of all tactical 


equipment using the formula: 


meres = 1 — [(L-TACP(1))*(CI-TACP(2))*x «2. CLeTACP(n))) 
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Parameters: 
side = characterxl; side of unit 
1 = Integer; index number of unit 
row,col = integers; location of unit 

Other Major Variables: 
tacl - integer; list of tactical equipment 
taco - real; effectiveness of a tactical set 
c3eff - real; effectiveness of a tactical set 
q- real; t= chance of communicating 
prob - reals chance of internal connectivity 


Common Variables Referenced but not Changed: 


redea/grnea rrow/grow rtcse/gtcie 

reqrow/geaqarow rcol/gcol etype 

reacol/geaco] ritem/gitem hex 
Entries: 


General Utility 


SUBROUTINE CHECK (ROW,COL) 
Files GENERAL.FOR 
Purpose and Method: 

This routine checks the validity of input Map 
coordinates by making sure the row number is less than or 
equal to 66 and the column number is less than or equal to 
60 and either both are odd or both even. If the numbers are 
not valid hex coordinates, the routine asks for and checks 
new row and column values. 


Parameters: 
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rowr,col = integers; tocation being tested 
Other Major Variables: 

test - reals odd/even test value 
Subprograms Called 

System function FLOAT 
Entries: 


Genera! Utility 


SUBROUTINE RPOSIT/GPOSIT (3 
mpes GENERAL.FOR 
Puroose and Methoo: 
This routine disolays the unit name, location, 
mee combet vooints for each unit. FOr Gach Un icy 
values oresently tn the common variables. — 


Common Variables Referenced but not Changed: 


redunt/grnunt Qantern 

rrow/aQgrow rgoal/3goal 

meol/ccol renbte/gcemotp 
Fntries: 


Subroutine RTURN/GTURN 
Subroutine ENDWAR 


SUBROUTINE RTERAIN/GTERAIN () 


Files: GENERAL.FOR 


Puroose and Methods: 
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This subroutine adjusts the temporary range and C3 
effectiveness of comm equipment based on terrain. 

Set temporary values initially eaual to basic values 
for that equioment§ type. If the equipment iS ground 
equipment adjust for basic terrain (excluding mountains). 
Check path from equioment to JTFHQ for mountains (use 
ootimum path to simulate line of Siaht). If hil ls/mountains 
are at jeast two hexes wide and closer than three hexes, 
adjust comm effectiveness by a factor of 0.75. 

Major Variables: 
re,ce = integerss location of equioment 
robr,cb = integers; location Of blocking mountain 
begin = integer; Start of path for mountain check 
Common Variables Changed: 


rtc3e/oqtcs3e rtcerng/gtcrng 
rtc3es/gtc3es 


Common Variables Referenced but not Changed: 


readeaq/gqrneaq roathr/gpathr erna 
reqrow/aqearow rpathc/gpathc crngs 
reqcol/geaco! rstart/gstart c3e 
rrow/grow ritem/gitem c3es 
rcol/gceol raunit/gaunit hex 
etyoe 


Subproagrams Called: 


Subroutine OPTIM 
Integer function RANGE 


Entries: 


Subroutine RTURN/GTURN 
Subroutine RCOMM1/GCOMM}1 
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SUBROUTINE OPTIM CSIDE,K;,ROW,COL,NROW,NCOL,FORCE) 
File: GENERAL.FOR 
Purpose and Method: 

This routine uses a variation of the Dijkstra 
Algorithm (Ref. 7} to find the shortest distance from the 
current position to the destination. Jt takes into account 
the tyne of unit and the terrain by call Subroutine PNTS. 
The path will not allow ground units to cross lakes or seas 
or shios to cross tand. Ground urits will go through passes 
or over mountainss whichever requires “ewer points. 

Check validity of destination for tyoe of unit. Set 
initial values of arrays; mac berders, and OFVain Cstart iad 
point). For present node, find additional ovoints necessary 
for given force to go to each adjacent hex. Find the 
unexplored node ciosest to the orisin; this 31S the next 
node to be explored. Move to next r0de. Trace: oath back 
from destination to oriaqin. Reverse path and set the array 
element after the destination eaual to zero. 

Parameters: 
side = characte*l; side tooking for oatn 
k = integer; index of unit 
rowrcol = integers; Ooresent location of unit 
Nnrow,sncol = integers, destination 
force = character*S; type of unit 
Other Major Variables: 


er,ec = inteaers; E array for algorithms calling hex 
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d- reals OD arrays path lenath from origin 


f - integers F arrays 0O for unexplored nodes, ] i f 
explored 


min = real; minimum distance to next node 


boathr,bpathc - integers; reverse path form 
destination back to origin 


nextrrnextc 7 integerss next node to be explored 


uUD,dnr-uS,dSer!SersS = Integers; coordinates of adjacent 
nodes 


re,ceo 7 inteqerss temporary holding for r ande 
rP,C 7 Iintegerss oresent node 

nesne 7 integerss one hex from goal 

dist *- reals distance to present node 


distur,distul-,-distur,distd,distdr,distdl - real; 
distances to adjacent hexes 


Common Variables Changed: 


roathr/gpathr rstart/gstart 
rpathc/goathe rend/gend 
rgoal/qgoal rienth/glenth 


Suboprograms Called: 

Real function PNTS 
Entries: 

Subroutine REDGOAL/GRNGOAL 


Subroutine RTERAIN/GTERAIN 
Subroutine RRECON/GRECON 


SUBROUTINE RTURN/GTURN (STOPAT) 


Brie: RED.FOR/GREEN.FOR 


Purpose and Method: 


EG 





This subroutine offers a nenu of possible actions, 
inouts the player's choice, calis the avoronrriate 
Subroutiner and then looos back for anmother choice. 

Initialize temporary valves for equipment. Present 
player action menu. 

Parameters: 

stopat = reals scheduled time for end of turn 
Major Variables: 

choice = characterxls menu selection 


airlft - logical, true if an ainrdroo has already been 
requested for this turn 


Common Variables Changed: 
rrecce/arecce 

Subprograms Called: 
Subroutine REDGOAL/GRNGOAL 
Subroutine RCOMM/GCOMM 
Subroutine RRECON/GRECON 
Subroutine RCACAS/GCACAS 
Subroutine RPOSIT/GPOSIT 
Subroutine RSEALIFT/GSEALIFT 
Subroutine RAIRLIFT/GAIRLIFT 
Subroutine RATKSAT/SGATKSAT 
Subroutine RTERAIN/GTERAIN 


Entries: 


Subroutine REDOPS/GRNOPS 
SUBROUTINE REDGOAL/GRNGOAL () 


Files RED.FOR/GREEN.FOR 


Purpose and Method: 
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This routine allows the player to change the 
movement goal of a combat unity, displays a projected oath, 
and allows the olayer to inout an interim point to take 
another path. 

Inout unit name and check identity of the unit. 
Check communications link to see if change of orders can be 
sent to the unit. Disolay present goal of unit and ask 
player if he wants to change it. Ask for new goal, ') 0' to 
be input to stoo a unit in its present position. Output new 
gcal and oropoosed path. If the unit 18s a sealifted Marine 
force, the goal remains that of the Amphibious Task Force 
carrying the Marines. 

Major Variables: 
unitna = character*8; name of unit inout by player 
effc3 - real? effectiveness of comm link to JTFHQ 
rng © integer; distance to ha 
rn = reals random number 

Common Variables Changed: 
rgoal/qgqoal 


Common Variables Referenced but not Changed: 


redunt/arnunt rpathr/opathr rlenth/glenth 
rrow/arow roathc/gpathe rseal/gseal 
gea)/oco | rstart/gstart seed 
rforce/gforce rend/gend 


Subproarams Called: 


Subroutine OPTIM 
Real function C3EXT 
Real function NCACON 
System function RAN 
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Entries: 


Subroutine RTURN/GTURN 


SUBROUTINE RCACAS/GCACAS () 
Files RED.FOR/GREEN,.FOR 
Purpose and Method: 

For each air wing, the olayer selects the mission 
configuration for this tani. Mission choices are 
interdiction, counter airs and close air support. 

Check unit list for flying wing. FOr e82aGcn. wing 
offer mission choice. If interdiction mission is selected, 
input 5S targets. If close air supo0rt or counter air 
missions are selected, set temoorary values for the mission. 

Common Variables Changed: 


mernata/qtinta Ftcasv/ctcasv 
mrntd/cqinta rtcav/otcav 


Common Variables Referenced but not Changed: 


rforce/aforce rcasv/qcasv 
redunt/grnunt rcav/acav 


Subproarams Called: 
Subroutine CHECK 
Entries: 


Subroutine RTURN/GTURN 


SUBROUTINE RRECON/GRECON () 
me. RED.FOR/GREEN.FOR 


Purpose and Method: 
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This routine allows the player to request satellite 
survey of one or more columns of the mao to find the 
locations of enemy units. The player can also request 
reconnaisance flights (at the expense of other air support). 

Offer choice of satellite or air recon. ey 
Satellite recon is selected, review list of equioment for 
‘soy’ satellites, display beam width(lcrnaq), and inout 
westernmost column to be surveyed. If air mission is 
selecteciy, input start and end points of mission and unit 
name of wing to fly the mission. 

Majar Variables: 


unitna = characters8; unit name input oy olayer; 
flying wing to be assigned recce mission 


a:b *- integers; starting point for recce flight 

cred = integerss end point of recce flight 
Comnon Variables Changed: 

ricol/aicol roathr/gqpatar 

rrecce/agrecce rpoathc/gpathc 


rstart/astart 


Comnon Variables Referenced but not Changed: 


redunt/grnunt ritem/agitem 
rforce/gforce etyce 
redea/grnea erng 


Subprograms Called: 


Subroutine OPTI™M 
Subroutine CHECK 


Entries? 


Subroutine RTURN/GTURN 
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BUBROUTINE RAIRLIFT/GAIRLIFT (CAIRLFT) 
Files RED.FOR/GREEN.FOR 


Purpose and Method: 


Each side can airlift one airborne forcs each turn. 
The player identifies the unit. If Vt is loca¥ec on an 
airfield, it 1S immediately moved to the new locarion. The 
airlift does not subtract from other air missions, 

Indicate if airlift has already been used for this 
eurn. Otherwise, input name of unit to be a2iriifted. 
Verify name if that of an existings, airborne unit. Check 
location to make sure unit is on an airfiela. If all 
conditions are met, set variables for the drop. 

Parameters: 
airlft = togical;s true if airlift has already 62en 
requested for this turn 

Other Major Variables: 
fly = integer; index useaq to identify whetrer 


identity of unit to be airlifted has been matched 


unitna = characterx«8; name of unit to ce airitfted 


row,co) = integers; drop zone location 
Common Variables Changed: 

rdroo/gdroo 

mpi ft/gli ft 


Common Variables Referenced but not Changed: 


redunt/grnunt rrow/grow 
rforce/gforce rcol/gceo!) 


Subprograms Called: 
Subroutine CHECK 


mmtries: 
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Subroutine RTURN/GTURN 


meeROUTING RSEALIFT/GSEALIFT () 
Files RED,FOR/GREEN.FOR 
Pusscose and Methods: 

This subroutine embarks Marine forces oroviding 
their cosition and that of the Amphibious Task Force are 
appropriate. (They must be in adjacent sea and = shore 
hexes.) 

Offer choice of embarking or disembarking. et 
embarking, review list of sealifted forces to see if shios 
are avaitable. Input unit to be sealifted and verify it is 
an existing Marine unite (Allow reject to main menu.) Check 
to see if unit and ships are in adjacent hexes, if so set 
aeproecriate variables to embark. Outout messages if sealift 
iS not available or locations are wrong. If disembark 15 
selected.s. inout and verify name of unit. If unit is 
amehibious, verify that it is presently embarked on an ATF, 
and verity location of shios is along shore. If conditions 
are met, set variables for landing. 

Major Variables: 
unitna = character*8; name of unit to be sealifted 


bottom,rtop,left,right - integers; coordinates of 
adjacent hexes 


Shios = logical, indicates availability of amphibious 
task force 


lift = logical, indicates locations are appropriate 
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row,col = integers; possible landing zone 


Common Variables Changed: 


rseal/gseal rgoal/agoal 
rrow/arow rland/gland 
rPeol/acol rshore/gshore 


Common Variables Referenced but not Changed: 


redunt/grnunt hex 
rforce/gforce 


Fntries: 


Subroutine RTURN/GTURN 


SUBROUTINE RATKSAT/GATKSAT () 
Files: RED.FOR/GREEN.FOR 
Puroose and Method: 

This module allows the olayer to request use of an 
antiw=satellite weaodon. Connectivity to NCA is requires 
reguardliess of rules of engaqement. 

Major Variables: 
count = integers numoer of weaoons avatlabie 
list - inteqer; list of weapon indexes 


scount - integer; number of sateliite taraets 
available 


slist * integer; list of target indexes 

comm = real; connectivity to NCA 

rn 2 real; random number 

num = integer; index number of target selected 
Common Variables Changed: 


rtarat/gtarcact 
rweaon/gqweapn 
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Common Variables Referenced but not Changed: 
redeq’grnegq etype 
ritem/gitem beams 
rtc3e/gtcse 


Suborograms Called: 


Real function NCACON 
System function RAN 


Entries: 


Subroutia#s RTURFN/GTURN 


REAL FUNCTION RPOINT/GPOINT (1,C3EFF) 
mes) )6=60>ED.FCR/GREEN.FOR 
Pursose and Method: 

fas tunetion calculates the mobility ooints of a 
UNItr, considering the type of units, the mobility of any comm 
equipment they are carrying alongr and the effectiveness of 
their tactical communications. 

Set ooinrts initially for type of unit. Make 
adjustment for mobdility of comm gear. (1 fetne enoolttey ot 
the comm year 1s less than that of the combat unit, the unit 
must Slow down to the soeed of the equipment.) If forces are 
sealifted, adjust mobility to be that of ships. Adjust for 
effectiveness of tactical comm. If INTC3 is less than a 
Fandom number the movement points of the unit are nultiolied 
mua factor of 0.5. 

Parameters: 
1 * integer; index of unit 


c3eff - real; internal comm effectiveness 
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Other Major Variables: 
ents = integer; value of movement points 
ronts = reals real equivalent of pnts 


Common Variables Referenced but not Changed: 


redunt/arnunt rumob/aumob mob 
redea/grneq raunit/gaunit seed 
ritem/gitem rseal/gseal 


Subprograms Called: 
System functions RAN and FLOAT 
Entries: 


Subroutine RMOVE/SGMOVE 


SUBROUTINE RMOVE/SGMOVE () 
File: RED.FOR/GREEN.FOR 
Purpose and Method: 

This Subroutine mnoves each unit along the orojected 
path toward its goal. Movement is affected by terrain ana 
by the unit's movement points. The movement ooints of 2 
unit are obtained by calling Subroutine RPOINT or GPOIN?G. 
These points are then compared by Subroutine MVMENT with thre 
DoInts required for that type of unit to enter the next hex. 
If the unit has sufficient points, the movement is made. 
Movement continues until the goal is reached, all movement 
Points are used», or the unit enters the control zone of = an 
enemy unit Cin which case the Dlayer can cnoose to retreat, 


attack, or go on toward its goal). 
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Loop through units. If a unit 18s sealifted, wait to 
move it. If unit 18 debarkingsr, set new position and cheer 
for enemy in the area. If the unit is being airdrooped, set 
their new position and check for enemy In the area. If the 
unit is not sealifted or airlifted, check internal comm = and 
calculate movement points. Move the unit until out of 
movement oointSs at g$Oa!r On IM eNemy control zone. If not 
in retreat, cal] MVMENT tio make a oneshex movement. If in 
an enemy control zone, offer player choice of retreating, 
continuing on toward goalr going into a defensive position, 
or requesting approval of an attack. If in retreats, move 
backwards at halt sreed until out of movement points. Set 
new pesition of all menile comm aear assigned to the unit. 
Check to see if movement Sound st OD. If any units are 
sealifted, set their new position the same as their shios' 
position. 

Major Variabiess 
mvonts - reai> novement points of unit 
temo ~- real; temoorary value of o9o01nts; holds 
oriainal ooints while adjustments are nade for slower 


retreat soeed 


used = teal; number of points used im a one hex 
retreat 


retret * logical, indicates if unit 18S retreating 


emtrict = logical; indicates unit 15 in the contra} 
zone of an enemy unit 


wait - logical; there is at least one sealifted unit 
wait2 - logical; the given unit is sealifted and must 


move with the shios 
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row,col = integers, landing zone for sealifted unit 


Common Variables Changed: 


reqrow/gearow rrow/qrow rdroo/gdroo 
reqco)/agqeaco) Reo ll7oco | Elm tty oi 1 et 
renist/acnist rland/agland owner 
rstart/gstart rshore/ashore lasown 


rqo0al/qqoa) 
Common Variables Referenced but not Changed: 


redunt/arnunt rseal/aseal 
rforce/aforce raunit/gaunit 


Subprograms Called: 
Subroutine MVMENT 
Subroutine ENEMY 
Subroutine RLISTEN/GLISTEN 
Real function INTC3 
Real function RPOINT/GPOINT 


Entries: 


Subroutine OPNCTL 


SUBROUTINE RCOMM/GCOMM () 
Files RED.FOR/GREEN.FOR 
Purpose and Method: 

This subroutine allows the olayer to detach comm 
equipment from a unit and set it up as a separate fixed or 
mobile comm detacnment. The player can also assign airborne 
command post orbits or change comm satellite orbits and beam 
locationsr and change the mission assiqnments of electronic 


warfare systems. 
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Offer choice of actions. If ABNCP orbit change is 
desired and one 1s availabie for this turns tnoput new orbit 
center and chance values. I[f play2r wants to detach comm 
equioment, input equioment and owrtng unit. Inout new unit 
name for the detachment. if 3a unit by that name owns the 
equioment designated, detach the equioment, setting 
necessary variables. The unit type 18 now 'relay't, the 
mobility is that of the eqtiipment, the unit has no combat 
p0INtSs, and No Initial coal. If the olayer wants to change 
a comm satellite orbit and/or beam position, review the 
equipment list for comm satellites. Output the satellite 
names, present rvositicns, ana beam centers; and inout new 
centers. lf the ODlayer wants to change EN system missions, 
list systems and get choice of moces. 

Major Variables: 
found - lagical; true sf eculoment orvunit 1s matched 
arow,acol = intagers:; orbit locations of ABNCP 


mewack = logical; true if input equioment of unit is 
moc found in fists 


Common Variables Changed: 


redunt/asnunt reqrow/gearow raba/gaba 
rrow/arow reqcol!/geacol eroree/ artorce 
feo!/aQco) raunit/qaunit rembto/gembtp 
rumob/qumob rheam/gbeam rmode/gmode 


raoal/gqaoa!l 


Common Variables Referenced but not Changed: 


ravalob/gavalb rab/gab mob 
redeaq/grnea rabl/gabl beams 
ritem/gitem etyoe seed 


Suboproaqrams Called: 
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Subroutine CHECK 
System function RAN 


Entries: 


Subroutine RTURN/GTURN 


SUBROUTINE RCOMM1/GCOMM1 () 
Files RED.FOR/GREEN.FOR 
Puroose and Method: 

mms subrOuUtIimes1sS calied only on the first turn of 
the Operations oortion of the game. It allows the player to 
make initial allocation of comm equipment to a combat unit, 
fixed location, or mobile comm relay detachment. 

List all. equioment assianed to the olayer. For each 
equipment itemsr, individually, determine tyoe of equioment. 
Pteit is an ABNCP or ANACS, simoly tist it for later 
reference. If equioment is a satellite, identify the 
nomenclaturer number of bheams and beamwidth, Allow the 
player to inout the center of each beam. If the equipment 
is an Intelligence satellite, identify it to the olayer; 
missions will be assianed in RECON module. If the equipment 
iS an anti-satellite weapon, identify it to the olayer. 
Missions will be assigned in ATKSAT module. For fixed 
equioment, allow olayer to inout the location. For mobile 
equioment, allow player choice of assigning to a sarticular 
combat unit or setting it up as a Separate comm detachmnent. 
For eaquioment to be assigned to a combat unit, input the 


uUNIt mame and set the location of the equioment to match. 
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For equipment to be used as a separate detachment, input the 
location and new unit name. Set force type to ‘relay', set 
mobility points, combat coints, and aqoal. If AWACS is 
available, calculate percentage of availability, based on 
the number of olanes. [f ASNCPS gre available, calculate 
the percentage of availabilitys missions will be assigned 
in the COMM routine of each turn. Set temporary C3 
effectiveness of equioment basea on terrain at the initial 
location. 


Common Variables Changed: 


redunt/arnunt reqrow/agecqcror raw/gaw 
rforce/aforce reacol/geaco} rawl/gaw! 
rrow/qrow raunit/caunic rac/gab 
rcol/acol ravalo/aavais rabl/gab) 
rgoal/gaoal ravalw/Gqavals fawa/gawa 
rumob/gumob reneto/acmbtec rPaba/gaba 
rown/qown rlas/aias 


Common Variables Referenced but not Changed: 


redea/arneaq etype erng 
ritem/gitem beams mob 


Suboroarams Called: 


Subroutine RTERAIN/GTERAIN 
Subroutine CHECK 


Entries: 


Subroutine REDOPS/GRNOPS 
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6. PREPARING ALTERNATE GAMES 


mer OATA BASE SETS 

There are five basic data sets needed to olay COMEL 
(Map, System Information, Equipment Lists» Unit Lists, and 
Combat Results Table). Any one set may be changea without 
changing the others. By changing the data files you can 
tailor the battle to match a real world batle or determine 
the relative value of two different electronic systems. 

Gel-i The Map 

There are three sets of mao data arrays and a fourth 

file identifving the key objectives. One array indicates 
the basic terrain type of each hex (onen,desert, etc.) the 
second indicates roads; the third shows rivers. To enter a 
New map, you must prepare four data files, as described in 
mection 6.c. Nhen you name the new files, be sure not to 
use the same names as the default files (HEX.DAT, RHEX.DAT, 
VHEX.DAT, and KEY.DAT). When the map information files are 
reolaced the Ovoerations Plan and Commander's Assessment 
(Attachments A-7 through A#10 of the Users' Manual) should 


also me replaced. 





6.1.2 The System Information 

Technical data and Gost information on the 
electronic systems takes two fileSr one for the orimary data 
and one for a compatibility table. me tecnnical data 
includes the mobility, ranger, effectiveness, and other 
information. The cost datar included in the Same. file, 
gives costs and time required for develooment, ourchase, 
operations, etc. The compatibility tanle iinclicates which 
comm systems are comoatible with each other and with systems 
for the NCA. It also shows which EW equinment is effective 
against which comm systems. The system and compatibility 
information must matchs so either both detault files or both 
new files must be used. Section 6.3 deserioes in detail] the 
format of these files. Do not use the defaul: file names 
Bor ONEM.DAT and TABLE.DAT). 

The file SYSINF.DEF includes genera! information 
about the systems, which can be disp!avad on the olayers' 
screens. This file should be replaced by 3a similar file for 
the new systems. 

6.1.3 The Equioment Lists 

The equioment lists show each actuals, tndividual enc 
item of equioment available to the Joint Task Forces. Each 
entry includes a link to the aopropriate entry in the system 
file. Four default files are available, Red and Green files 
for the Acquisition Phase and Red and Green files for the 


Qoerations Phase. The file names for the default lists are 





REQUIP.EXT, GEGWIP.EXT Lor the Operations Phase), 
REQUIP.DEF, and GEQUIP.DEF (for the Acquisition Phase or a 
complete game). New equipment lists can be prepared on the 
editor, using the directions in Section 6.4. If only the 
Onoerations Phase 1s being played, the controller can also 
build the lists tnteractively at the beginning of the first 
gGam2 turn. 
6.1.4 The Unit Lists 
The unit lists indicate the combat units available 
to each side, with information on thetr mobility, initial 
locations, and combat values. The default lists are in 
REDUNIT.DEF and GRNUNIT.DEF. New lists can be pnuilt in edit 
by followina the Instructions in Section Oey or 
interactively at the beginning of the Operations Phase. 
6.1.5 Combat Results 
The combat results table 1S a matrix usi1ng the 
difference in combat value of two units and a random number 
to desiqnate the outcome of land combat. The default file 
1s TABLE2@.DEF; instructions for preoaring a new file are in 


Section 6.56. 


6.2 PREPARING A NEW MAP 

The mao for COMEL ts made up of a 66 Prowr 60 column 
hexagona| layout. The numbering system 1S described in 
Section 1.4 of the Users’ Manual. Each hex represents. an 


area about 5S mites acrosss so the entire map 1s therefore 
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about 178 miles by 300 miles. To orepare a new map from 4a 
real world maOr, make a scaled copy of the map on 
aoprooriately siZed hex dapper, or overlay the man with a 
clear plastic overlay of the apcropriate size hexe3. Work 
in rows, identifying the area of the map in each hex as 
orimarily open(o), mountains(m), woods(w), desert(d), 
lake(l), or seals). Cyst, the data in osit@irnatifig file 
columns so that it makes a checkerboard catterr, as in 


mraqure B-l1. 
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HEX MAP CHECKERBOARD 


Figure B=-1 


Next you must trace any roads you want to include. You 
will have to decide whether to show all roads or only major 
highwaysr devending on the density of the road system. Make 
a second, similar checkerboard pattern with zeros where 


there are no roads and ‘1i' for hexes with roads. Make sure 





that the resulting pattern makes a route that can be 


followed from hex to hex with no breaks (see Figure B-2). 
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Ay) 


Fugures B= 2 
meumit going from a ‘1° hex to a ‘ll’ hex is traveling along 
arcad anid can move faster. 

Preoare a third checkerboard to show rivers. Rivers 
must aopear to flow along the borders between hexes, so 
determine on your hex paper which route 18S the closest 
approximation of the actual path of the river. Label hexes 
on one bank of the river with Hye and those hexes on the 
opposite bank with 'e', as in Figure &8=-3,. 

A unit moving between two hexes with total value of 3 must 
Be crossing the river. If two units are fighting from 
adjacent hexes with a total value of 3, the river is between 


them and the defender has an advantage. 


vee 








Teac ONG RIVER ona RUOGH HEXES 


Povgure 5b =3 


Finally make a Jist of hexes with major and mino- 
objectives. The list should show the major oojectives Crow 
then column in file columns 172 and 20*21), then sentinals 
(-{f <1), then the minor objectives, then sentinais. [Thre 
list of objectives for the default game may be usec é$ an 
example? it is in file KEY.DEF 

A smal} portion of a map and the equivalent hex map are 


shown in Figure 8-4. 


6.3 PREPARING A SYSTEM LIST 

Fach system requires three lines of data in the system 
listing; the first line identifies the system and the 
general equioment type, the second has technical data-r the 


third has cost Cava. The data items, measurement units, 


Ero 








MAPS RANSEADION 


Figure B-4 


data tyne, vraxinum range, @a@ sample entry, and the file 


columns are as tollows: 


MINE } 

item uriyt data tyoe range samole columns(1) 
System nane 7 charx8 - hftty e2 eo9 
System tyoe(e) « Ghiar *> = h f 10-14 


=seeeaeguregeqgeevwwwz #29 @2e'eaeeeg eaerws sFeewreaerweeFetse est eee eeerteegwezegegewseeeaewgeg8zeqegtrFt eset ee = = 


Note 1: Fite columns are critical. Character variables 
should be left justified and inteaers right 
justified in the listed columns. 

Note ¢e: Svstem tyoe must be one of the twelve listed 
ime wrection 1.5 
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me 2 = EW SYSTEMS 


item unit data type range sample columns(i) 
mobility hex integer 0-999 6 4=6 
range hexes integer 00-9999 35 Sale 

EW factor - integer 0-20 i 17-18 

ECM value - regal “1,020.0 +9.75 19-24 

ESM value - integer 0-5 1 30 


me ec = HF SYSTEMS 


item unit data type range sample columns(!l)} 
mobility hex integer 0-999 8 4G=6 
around wave 

range hexes integer 00-9999 6 9-12 
sky wave 

range hexes integer 0-9999 9999 15=<18 
security factor = integer 0-5 1 e4 
reliability % real 0.0-1.0 C2385 26-30 
rel/sky wave te real 0.0-1.0 Ons 32236 
flexibility Ve real 0,0-1.0 0.84 38-42 
ootimization he real 0.0=-1.0 0.92 44e48 
moe (3) Va rea) 0.01.0 0.91 50-54 
C3E/sky wave 1, real 0.01.0 G27 3 56-60 


Note 3: This number in the default file (See Section 2) 
is the oroduct of reliability, flexibility, and 
operability. For communications systems,e the 
square root of the oroduct represents the C3E 
of one end of a communications Jink. Any method 
of calculating the C3Effectiveness may be used, 
Since the C3E and C3E(sky wave) are used in tha 
game but REL, RES, ie and OPT are not. 
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LINE 2 |= COMMUNTCATIONS SATELLITES 
item unit data tyvyoe Prange 
mobility hex integer 999 
beam width hexes integer 00-9999 
# of beams 5 integer 1-10 
security factor «= inteaer 0-5 
reliability o real O0.0=1.0 
flexibility % real 0.0-1.0 
operability ie rea) O20=1.0 
|56(3) x real 0.0-1.0 
LINE e ANTI=eS4TELLITE WEAPONS 

item umirt data tyoe range 
mobility hey integer 999 
range hexes integer 0-999 
reliability % real Oc. 0 
flexibility Ya real 0.,.0-1.0 
ooerability % rial Om 10 
poe 3) Ze risa] 0.0=+1,0 
LINE 2@ = ALL OTHERS 

item unit data tyne range 
mobility hax integer 999 
range hexas integer 0-999 
Becurity factor - integer 0-5 
reliability % real 0.0-1.0 
flexibility re real 0.0-1.0 
operability " real 0,021.0 
~5E(3) ys real 0.0=-1.0 
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Sample columns(1) 
999 4-6 
6 9-12 
4 17-18 
Pe eu 
U265 26-30 
0.84 32-36 
Om ae 38-42 
0.91 44-48 
Sample columns(1) 
999 Geb 
6 9-1e 
0.85 14-18 
Owen C0\e24 
0.92 26-30 
0.91 32-36 
samole columns(1) 
999 Ges 
6 9-12 
2 17-18 
0.65 e0Nc4 
9.84 26-30 
0.92 32-36 
0.91 38-42 





moNE 3 


item unit data type range sample columns(!) 
number 
available - integer 0-99 14 5-6 
R&D cost $M integer 0-999 2 10-1le 
R&D time vears integer 0-5 2 18 
Accelerated 

R&D cost $M integer 0-999 4 Cen-24 
Accelerated 

R&D time years integer 0-5 j 30 
Manufacturing 

cost $M integer 0-999 7 34-36 
Maruf. time years integer 0-5 3 4e 
Normal O&M 

cost $M integer 0-999 j 46-48 
Reduced O&M $M inteaer 0-999 1 52-54 


An examole of a threerline entry for a system is? 


artac 1 tac 


7 3 iO) 057500 .680.0.714 

“ 0 0) 0 0 le 1 8 4 
Uo to 49 separate systems may be entered, After the last 
System, enter a ‘w1i' in columns 2 through 3 and 10 througa 


ll of the next emoty line. These wil) act as sentinals. if 
you wish to add a system that does not exactly match any of 
the system types listed, you mnust imorovise to the closest 
mit. Addition of another type of systam to the game woula 
require major revision to the game (See Section 5.4.4). 

A matching compatibility table must be preoared. This 
table is a two dimensional matrix with the row numbers and 
column numbers corresponding to the index numbers of the 


systems in the system list. Fach matrix entry (i17j)) tells 
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whether system 1 18S comoatible with system j or, in the case 
of an EW system, whether i is effective against j. The 


matrix entry is an 'n' if the systems are not compatible, 


't' df they are comoatible, ‘'w' if they are compatible only 
if connected by wirer and 'g' if compatible only at very 
short range (fone hex). 

A matching general information is also be needed, ts be 
shown on the olayers' screers. Each system type hss two to 
ten lines of general information on the use of the system. 
The default file car be used unless new system types have 
been added to the qame. 

The system information for the default gane may be used 
as examoles. fhe default system list is in file SYSTEM.DEF, 


the matchina comoatinility table is in TASLE.DEF, and the 


matching general information is in SYSINF.DEF. 


6.4 PREPARING NEW EQUIPMENT LISTS 
Equioment lists fer the Operations Phase reauire only 
three data items (CEnmd ITtem Name, System Number, and Percent 


of Readiness). 


item unit data type range sample columns(1) 
end item 

name - charr8 = hftty e e-7 
system #(4) = integer 1-49 32 B=-13 
% Readiness 24 real 0.0-1.0 0.85 14-19 


Note 4: The system number is a link to the index of the 
matching system from the system list. For 
examole, in the default game Red has le hftty 
equioment items, each of which is linked to 
System number 8, hftty ec. 
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meee r the last unit, enter a ‘'el1' in the first two data 
columns to act as a sentinal. No more than 99 eaquinmnent 
items can be used for eacn side. The default files, 


REQUIP.EXT and GEQUIP.EXT can be used as examples. 


6.5 PREPARING NEW UNIT LISTS 


Each unit list has nine data items as follows: 


LINE 1 

item unit data tyoe range Samole columns(!1) 
unit Name = char*8 - 8th abdon 1-8 

unit tyce(S) - charrk5S - amph 14-18 

row hex Intecer 1-66 4e coee7 
col (6) hex Integer 1-60 36 30-37 
LINE e 

item unit data type range sample columns(!1) 
mobility hexes integer 0-29 8 6-/ 
countereair 

value(7) - inteaer 0-10 4 19-20 
closeraire- 

mueoort (7) -  jnteger 0-10 6 32233 
ewmvalue(/7) - integer 0-10 tf GUe45 
air-defense 

value -  jinteger 0-10 6 56257 


Note S: The tvoe must be one of the eiaqht listed in 

Section 1.5% the first unit listed must be 

the JTFHQ. 
Smee of Location fow and col must both be odd or both 

even. 
Note 7: Air units only (tfw or coa)er 0 for all others. 

A '#1' should be entered in columns ec and 3 of the line 

following the last unit, to act as a sentinel. Uo to 19 
units can by entered for eacn side. The default lists are 


mreREDUNTT.DEF and GRNUNIT.DEF. 
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6.6 PREPARING A COMBAT VALUE TABLE 

The combat value table is a matrix with the rows deing 
random integers from 0 through 9 (corresponding to the 
random numbers) and the solumns being the relative 
difference (from -4 through 5) in combat values of two 
units. (The defender'’s combat points are subtracted from 
the attacker's ooints;: if the difference is greater than 5 
or less than -4 it is chanaed tn one of those limits.) Each 
entry in the matrix has two aroun of three tntegers; one 
Group for the attacker and one for the defender. The three 
integers for each unit tell: 3a) how many combat points the 
unit losesr (b) how many hexes the unit must retreat (oack 
along the aperoach path}, and (ce) how many equioment end 
items are destroyed. For examole, if the combat units have 
a difference in combat units of 2.3 (rounded to 2) and the 
random number iS 6% the table might indicate an outcome of 
meeeo )6©60lClC S$ ee t's, O meanina the sttacker loses 1! conbat point; 
the defender looses 3 ocints,r retreats 2 hexess, and loses 1! 
piece of C3 equioment (the piece with the lowest security 
mactor). 

The format of the files, for random number 07 looks Ilixke 
ents: 
m_—mmme 0 0 f 0 0G 2 od 2...0200 2 O01 0 DO 

meee oo 0 } ft 1000 e2...2000 999 0 0 0 

Nine similar sets of numbers are added for the other random 


Numbers. The default file is in TABLE2.DEF. 
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